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The Superpower Conference of the 
Public Ownership League 


HE Public Ownership League of America held a 

public conference in Washington, D. C., on January 
16 and 17. Superpower was the theme around which 
the conference was built, but even that magic word 
failed to draw an audience. At none of the sessions 
did the attendance, including speakers, officers, women 
and newspaper reporters, approach even a baker’s dozen. 
The speakers were confronted with empty benches, and 
it was just as well, because none of them knew anything 
about superpower except superficially. When a na- 
tional society holds a two-day convention and cannot 
muster an audience to listen to its program, something 
is wrong. Something was radically wrong with the 
Washington conference of the Public Ownership League 
of America, and it is a pity that the entire membership 
will not become aware of the fiasco. Certainly a great 
opportunity was missed. The Public Ownership League 
of America has criticised the electric light and power 
industry severely because it took up the subject of 
superpower and made superpower more than a word. 
Yet when the league had an opportunity to make some 
contribution to the subject of superpower it failed lam- 
entably. Its objective turned out to be destructive 
instead of constructive, and it is well that the public, 
which does not quickly differentiate between the genuine 
and the spurious, gaged the conference at its proper 
value—worthless. 





Widespread Interest in 
the Institute Election 


HERE appears to be more than the usual interest 
in the forthcoming election of officers for the Amer- 

Institute of Electrical Engineers, not only as 
regards the presidency but also concerning various 
other offices. More than one candidate has been pro- 
posed by petition, and there is lively discussion as to 
who will or should be elected. While it is not within 
the province of the ELECTRICAL WorRLD to pick and 
choose between candidates, yet it is not out of the way 
for it to point out that consideration of more than 
one candidate for each of several offices is usually 
fortunate for the organization concerned. It makes the 
members think. 

The American Institute of Electrical Engineers is 
an association of professional men, and they should be 
and are deeply interested in seeing that the Institute 
is so directed as to preserve and advance their pro- 
fessional aims and ideals in the best manner. There 
is no place in the Institute for the politics of state 
or national parties. The present election methods and 
Machinery of the Institute may not be perfect, but 
when, as this year, members must choose between two or 
among more than two candidates they are automati- 
cally spurred to a definite consideration of who these 
candidates are, and also—and perhaps more important 


ican 


—they are impelled to a more direct notice and study of 
the activities and purposes of the Institute. 

In the course of fifty years only fifty men can be 
president out of, say, two thousand fellows of that 
half century, and only two hundred and fifty men can 
be vice-president out of, say, fifteen or twenty thou- 
sand who are eligible. It is thus no disgrace not to 
be elected, but it is, on the other hand, a distinct 
honor to have been proposed. 

The ELECTRICAL WORLD mentions these things at 
this time because it believes that it is to the interest of 
the electrical engineering profession that the Institute 
shall have maximum vitality. One factor in insuring 
this is that all members shall take a definite interest 
in the direction of the Institute and vote, and vote 
intelligently, on candidates for office. The ballots which 
were to be mailed yesterday should be used. The more 
widespread and representative the voting, the more 
constructive will be the result. 





Charge of Monopoly Against 
Radio Manufacturing Companies 


HE Federal Trade Commission has summoned be- 

fore it eight manufacturers to answer the charge 
of monopoly of radio apparatus and communication. 
That these corporations have pooled radio patents is 
common knowledge and that they make radio apparatus 
of superior quality is also generally recognized. That 
their actions have tended to restrain trade is not so 
apparent, considering the thousands of manufacturers 
of radio apparatus in this country and the opportu- 
nities open to every youngster to buy radio parts in the 
five-and-ten-cent stores and to pick up the broadcasted 
programs without charge. 

Certainly without the mobilization of patents that 
has taken place among these manufacturing companies 
radio communication would not be so far advanced as 
it is today. Whatever monopoly there is is presumably 
based on patents, and patent monopoly is guaranteed 
to inventors by the United States. That that guarantee 
also extends to the holders of the patents has been 
sustained in the highest courts. Unless, therefore, the 
Federal Trade Commission finds for adverse action 
some other grounds than patent monopoly, it is more 
than likely that the eight companies, after the charges 
have been heard, will receive a clean bill. Undoubtedly 
one basis of the charge is the cost of the patented radio 
tubes; but the radio art has required enormous expense 
in its development and the cost of this development must 
be spread over the apparatus resulting therefrom. The 
public has been willing to purchase these vacuum tubes 
in preference to vacuum tubes of other makes, and 
inasmuch as the United States uses many times more 
radio receiving sets than all the rest of the world put 
together, and considering that this growth has taken 
place within a comparatively few years, the public 
through such use has acknowledged the superiority of 
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the apparatus, even if those charged with the enforce- 
ment of the law have not. It is well, however, to have 
the situation thoroughly aired in the public interest. 





The Retailer’s and the User’s Views 
of Electric Appliances 


ee HEN we can get responsible salesmen who know 

the business, when there is sufficient margin of 
profit to advertise and allow for reductions on slow- 
moving stocks, and when either the appliances require 
less or the customers demand less servicing, then I be- 
lieve that electrical merchandise will sell as any other 
merchandise.” The foregoing is quoted from the article 
appearing on page 233 of this issue, wherein a depart- 
ment-store owner analyzes some of the difficulties of 
selling household electrical conveniences. 

Because the retailer deals directly with the ultimate 
user it is illuminating to learn how the latter’s views 
compare with those expressed above. Conversations 
with people not in the electrical business disclose cer- 
tain definite things that the average householder thinks 
of electrical appliances. He recognizes and appreciates 
the convenience of “doing it electrically,” his daily 
routine has been lightened in this way, and with him 
electricity is a popular topic for discussion. He wants 
to make further use of electrical appliances but finds 
two deterring elements: Prices look too high, and the 
devices do not stand the wear and tear of actual service 
that is expected of them. 

There is no doubt of the universal popularity of elec- 
trical applications. Merchants generally see in this 
a great commercial opportunity. Developments have, 
however, outstripped the average knowledge of the sub- 
ject, and there are not enough men with selling ability 
equipped to explain intelligently to lay buyers how to 
use and care for an electrical device. 

On the question of serviceability the retailer and the 
user check closely. It is evident that means for insuring 
more rugged construction or design are needed on some 
devices, for the dealer cannot and should not have to 
make so many free repairs. The user rightfully expects 
that the device he buys will give him service without 
being pampered, just as he expects and gets good use 
out of his automobile or lawn mower or phonograph. 

The matter of price appears to need adjustment in 
several places. For the user it is too high; the retailer 
complains of too little “spread’’; the jobber preaches 
quicker turnover, while the manufacturer calls for a 
larger volume of business so that he can lower produc- 
tion costs and consequently reduce prices. The fact is, 
though, that a number of non-electrical dealers are sell- 
ing some standard lines considerably below list prices 
by purchasing direct from manufacturers, and they 
claim to be making money. 

From these viewpoints three important changes in 
existing conditions should develop. First, if the elec- 
trical appliance business is to reach the proportions be- 
lieved possible, it is most desirable that the general 
construction and design be so strengthened that ap- 
pliances will withstand a very considerable amount of 
rough usage. Second, the public believes that present 
prices are too high, and it seems inevitable that they 
must drop to a point where voluntary demand will more 
nearly compensate aggressive selling effort. Third, if 
satisfactory retail distributors are to be maintained, 
equally attractive discounts and privileges should be 
extended to all classes of dealers whose sales volumes 
are fairly within the same range. 
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Another Useful Distribution 
Formula 


NOTHER useful tool is added to the equipment of 
the distribution engineer by Austin Burt’s article 

on the quick calculation of distribution lines, printed 
elsewhere in this number. He translates the simple 
approximate formula given in a previous article from 
the terms applicable to transmission to the form most 
convenient for the shorter lines involved in distribution 
work. This method, like the transmission method, is 
approximate, and Mr. Burt gives not only the result of 
applying the method but the result from the application 
of the accurate methods. Too much of the ordinary dis- 
tribution work is done by guess because the formulas 
ordinarily used are too cumbersome to carry in mind 
and so are not used unless the engineer is at his desk. 





Uniform System Insulation 
or Protective Safety Valves? 


N HIS article in this issue Dr. H. Norinder announces 

the conclusion, reached after investigating thunder- 
storm fields for several years, that insulation break- 
downs resulting from lightning discharges are due to 
secondary surges of steep wave front which are set up 
by insulator flashovers or horn-gap discharges. He 
finds that lightning discharges are unidirectional and 
pulsatory, slow, non-oscillatory and highly damped, and 
that the resulting primary line surge may have a high 
amplitude but always has a_ sloping wave front. 
Finally, he infers that insulation of uniform strength on 
line and connecting equipment is the best protection 
and that horn gaps and lightning arresters are super- 
fluous if not hazardous to the system because they es- 
tablish weak points for the setting up of steep-wave- 
front secondary surges. Dr. Norinder’s conclusions that 
induced strokes are impulses are borne out by a similar 
investigation by De Blois and by observations by Peek. 
These investigators, however, have observed impulses 
of steep wave front as well as slanting wave front. 

This very elaborate field investigation is a splendid 
contribution and should lead to new developments and 
new research to establish beyond question the merits 
and demerits of the American system of lightning pro- 
tection. If our practice is not best, researches should 
establish that fact, and these researches can be made 
apparently at little expense on a large scale in the field 
where conditions are identical with service conditions. 
Field work, however, should be supplemented by labora- 
tory work where conditions can be controlled. 

It must not be inferred, in view of the apparent logic 
in the development of protective equipment, that the 
thunderstorm field has not been investigated in this 
country. As early as 1907 and 1908 Peek and Creighton 
made field researches in Colorado, and later an investi- 
gation was made by De Blois of the actual character- 
istics of the disturbances that occur on a line. But 
despite these researches a complete knowledge of atmos- 
pherie conditions is lacking, although absolutely essen- 
tial to a fundamental solution of the problem of line 
protection. The available meteorological records in- 
dicate that at a height of about six miles the earth 
is covered with a deep isothermal layer of atmosphere 
whose temperature is about —55 deg. C. At the 
earth’s surface the potential gradient ranges from 110 
volts per foot to 500 volts per foot, depending on the 
season of the year and the moisture present. From 
the ground to the isothermal layer there is a normal 
potential of about a million volts with the gradient 
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decreasing as the altitude increases. Yet over a hun- 
dred millions of volts is required to produce a lightning 
flash. Where does this potential originate? 

Ronalds, Chree, Lodge, Steinmetz, Peek and others 
have made researches tending to show that a continuous 
upward electronic stream flows from the earth to the at- 
mosphere due to the vertical potential gradient, and that 
the electric strength of air decreases to a minimum at 


an altitude of about 30 miles, where it again begins to 


increase. Hayden has proved that in vacuo a much 
higher gradient is required for breakdown than in air, 
and Peek proved that impulsive voltages required to 
break down air must be much greater in magnitude 
than the voltage waves used commercially. It is also 
known that the electric resistance of a fog or mist is 
higher than that of clear air and that its electric 
strength is about the same. 

Based on these notable but unco-ordinated researches, 
Dr. Russell has built up a theory on the mechanism of 
a thunderstorm which has been pretty well accepted by 
scientists. According to this theory the normal elec- 
tronic atmospheric current assists in starting the thun- 
derstorm, which gradually accumulates immense quan- 
tities of energy as it travels over considerable distances. 
In the center of a thunderstorm are upward air cur- 
rents moving at high velocity and sometimes many free 
electrons. When the humidity is high vapor condenses 
on these electrons to form globules of water some of 
which are pulverized by the air velocity and some of 
which fall to lower strata. The larger drops have nega- 
tive charges and the small ones positive charges. As 
the drops form and re-form and are subjected to the 
work of gravity or air velocity in the manner described, 
electrical energy accumulates in the atmosphere with 
an upper stratum of negative polarity and a lower one 
of positive. As this continues the potential gradient 
increases until a disruptive discharge occurs, and Dr. 
Norinder shows that very rapid regenerative action 
then ensues until other discharges follow. He also 
shows that the volume of atmosphere involved in the 
discharge is rather limited and states that only when 
this sudden discharge occurs near a line is the line 
charge released and voltage surges set up in the line. 

Brush discharges between strata, discharges between 
lower or upper layers of the atmosphere, as well as the 
discharges to earth and many other forms of lightning, 
occur according to particular conditions. Most of the 
underlying phenomena are based on theory and some 
exact research data, but the conclusions of Dr. Norinder 
indicate quite clearly his opinion that lightning protec- 
tive practices on the well-insulated high-voltage trans- 
mission lines and equipment in this country as applied 
in horn gaps and arresters may have been extrapolated 
too rapidly. 

Even the magnitude of the voltage of a lightning bolt 
has long been a matter of speculation. For relatively 
short distances a spark jumps about one foot for each 
150,000 volts. There has been no assurance, however, 
that the voltage of lightning could be determined by 
multiplying the sparking distance in feet by this factor. 
In fact, it has been generally believed that the voltage 
was very much lower than would be indicated by the 
length of the flash. Exact data on natural phenomena 
are often very difficult to obtain because no two condi- 
tions are ever exactly alike. 

Peek’s lightning generator at Pittsfield affords a 
powerful new tool for laboratory research work, and 
much progress has already been made in the study of 
the ground wire and lightning protection in general. 
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In a lecture before the Franklin Institute last November 
Peek described a test with artificial lightning which in 
combination with field observations apparently gives a 
very simple means of almost directly determining the 
voltage of lightning. Under certain field conditions as 
to height and distance of the cloud from a transmission 
line, it has been observed that the voltage induced on 
the line is of the order of a million. A test in the 
laboratory with these natural conditions to scale showed 
that the voltage induced on an artificial line was one 
per cent of the voltage of the artificial flash. It ap- 
pears, therefore, that the voltage of lightning is of the 
order of a hundred million. The unit sparking distance 
seems to correspond to low-voltage values. 

Peek further showed that the induced voltage de- 
pends upon the voltage gradient in the vicinity of the 
line, which he states must have been of the order of 
a hundred thousand per foot (300 kv. per meter) to cor- 
respond to a lightning voltage of a hundred million. 
It is a noteworthy fact that Dr. Norinder measures 
gradients of the order of 300 kv. per meter (100 kv. 
per foot), which Peek states must exist if the lightning 
voltage is of the order which he estimates. 

It is doubtful whether many engineers in this coun- 
try, where lightning arresters have been most highly 
developed, would discard them. However, the horn gap 
without a proper arc-suppressing device, which Dr. 
Norinder apparently has in mind, has long been out of 
use here because it does produce the oscillations of an 
arcing ground, of which he complains. 

Only more extensive laboratory tests and field re- 
searches of a character similar to those of Dr. Norinder 
and Mr. Peek can determine whether it is better to 
design the very high-voltage systems with uniformly 
strong insulation at all points or to apply what have 
been considered safety valves in the form of horn gaps 
or arresters at one or several locations. 





Popular Booklet on a 
Modern Generating Station 


LL attempts to acquaint the public with funda- 
mentals of the electric light and power business 
are not successful. Many of them fail because of the 
manner of presentation. Oftentimes the language em- 
ployed is too technical, the method of approach faulty, 
or the story lacking in human qualities or interest. 
Good will is altogether a matter of human relations and 
must be approached in a human way. A story worth 
telling is worth telling well. To bankers it must be 
related in one way, to engineers in another and to the 
general public in still another. In every case the story 
must be fitted to the audience. One of the best book- 
lets that have come to our editorial notice in some 
time has been written around the superpower plant of 
the Union Electric Light & Power Company of Illinois, 
located at Cahokia. It describes the new power plant 
popularly but accurately, tells of its size, why it was 
built at Cahokia, how the electricity is generated from 
steam, and without going into technicalities it shows 
why the station is one of the mogt efficient in this 
country and why it will mean so much to St. Louis. 
As a piece of literature about an electric power plant 
intended for community consumption “Cahokia” is 
worthy of note. Managers of other properties might 
read it to advantage, not because of what it says, but 
because of how it says it. Electric public utilities are 
seeking good will, and they should not go about it 
aimlessly, but intelligently. 
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electrical manufac- 
turer who has distin- 
guished himself both in 
the creation of a product 
of unique quality and in 
service as a counselor 
to his industry. 


An 


N EVERY industry there are 
leaders. But among those leaders 

there inevitably stand out a few men 
whose wisdom and judgment have 
won for them a special recognition. 
It is to these men that the industry 
goes for counsel in time of need, and 
such is the enviable position in 
which H. B. Crouse, president of 
the Crouse-Hinds Company, Solvay, 
N. Y., stands in relationship to the 
manufacturing branch of the elec- 
trical industry today. 

Born in 1872, in Fayetteville, N. Y., 
Mr. Crouse entered the electrical 
business immediately upon gradua- 
tion from Andover, joining an organ- 
ization already established by his 
father for the manufacture of panels 
and switches, the organization which 
later became the Crouse-Hinds Com- 
pany. Working up through the busi- 
ness, he came into control in 1905. 


He took a plumber’s fitting and 
transformed it into an _ electrical 
“quality” product that has won a 
unique position in the industry. He 
has established his company in the 
front rank and himself in a position 
of acknowledged leadership. He has 
done this by the virtue of his con- 
structive policies, his broad vision, 
his loyalty to economic principles 
and his generous service in the fur- 
therance of electrical progress. 

Mr. Crouse is rated as a conserva- 
tive, but it might better be said that 
he is a believer in orderly procedure 
who works along organized lines. 
For he has been a pioneer in the 
preaching and application of better 
business methods in the electrical 
industry. It was he who took the 
initiative in organizing the detailed 
study of the cost of distributing 
electrical supplies that was con- 


ducted by the Electrical Supply Job- 
bers’ Association last year. He has 
been a stanch supporter of the Na- 
tional Electrical Code. He has been 
a constant and influential worker 
for the advancement of the art 
through the improvement of stand- 
ards of electrical materials and 
workmanship. He has been a power- 
ful advocate of just reward for the 
distribution and the merchandising 
of all electrical commodities through 
liberal margins of profit for service 
rendered. 

Mr. Crouse is a man of great 
energy and force who adheres to the 
principles he believes in with a re- 
markable tenacity of purpose, and 
it is these qualities which have won 
him his position of influence in the 
industry today. He is one of the past- 
presidents of the Associated Manu- 
facturers of Electrical Supplies. 
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FIG. 1—OBSERVATIONS WERE MADE BY MEANS OF TWO LONG, HIGHLY INSULATED STEEL WIRES 
These wires were stretched horizontally one above the other—5 m. to 10 m. 


above the ground. 


Instruments were housed in the building shown 


Electric Thunderstorm Field Researches 


Investigation Shows that Good Line and Transformer Insulation Affords 
Better Protection Against Surges and Is Superior to 
Horn Gaps and Lightning Arresters 


By Dr. H. NORINDER 
Upsala, Sweden 


DISCUSSION of the protective value of ground 
wires, lightning arresters and other safety 
measures against atmospheric surges should 
be based upon exact knowledge of the general 

electrostatic field conditions of thunderstorms. The 
Royal Board of Waterfalls of Sweden, therefore, some 
years ago began a series of systematic investigations of 
the earth’s field during thunderstorms.*+ 

The first problem to be dealt with was to determine 
the magnitude of the field gradient near the earth’s 
surface, since on this gradient depends the charge 
induced per unit length of conductor. Other important 
considerations having an immediate bearing upon the 
question of the total energy of atmospheric surges are 
the extension along the earth’s surface of the dangerous 
field intensities due to thundercloud charges and the 


*“H. Norinder, Tekniska Meddelanden fran Kungl. Vattenfallss- 
tyrelsen, Jan. 15, 1921. 


‘H. Norinder, Teknisk Tidskrift, Elektroteknik, Oct. 6, 1923. 


extension in space of the volumes discharged by one 
thunderbolt. 

It was soon found that a slowly varying thunderstorm 
field, be it ever so intense, never can give rise to any 
high voltages on the lines, even if the neutral is not 
grounded. When clouds pass over the line and thereby 
cause a change of field, the conductivity of porcelain 
insulators is sufficient to allow the charges to equalize 
themselves so that the transmission-line wires always 
maintain practically symmetrical and undisturbed 
three-phase potential. Only as the field is broken down 
very rapidly—as, for instance, by a flash of lightning— 
is the charge on the line suddenly set free and a voltage 
surge set up. Interest, therefore, centers on the rate 
of change of the gradient, and a careful study is being 
made of the exact form of field variations due to light- 
ning. For this purpose and also to obtain direct records 
of atmospheric surges on electric transmission lines a 
special form of cathode-ray oscillograph has been 





FIG. 2—SIMULTANEOUS RECORDS OF THUNDERSTORM FIELDS 
Taken at three stations situated at the corners of an equilateral triangle having sides 10 km. long 
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FIG. 3—-THUNDERSTORM FIELDS MADE AT STATIONS 1.4 KM. TO 2.2 KM. APART 


(a) Regenerative action in the clouds is shown and a rapid 
building up of charge after each discharge. (b) Records taken 


half an hour after the storm had subsided show a gradient change 
from negative to positive. 





developed. By means of this observations have been 
made of a number of lightning discharges, which show 
that the discharge is rather slow and non-oscillatory. 
Voltage surges set free by lightning therefore probably 
have a pronounced slanting front. The inference is that 
these very steep waves, which often cause punctures 
in transformers between adjacent turns or coils, are 
caused by secondary discharges across the insulators. 


INTENSITY OF THUNDERSTORM FIELDS 


Observations were made by means of two long, 
highly insulated steel wires, stretched horizontally, one 
over the other, about 5 m. to 10 m. above ground, as 
shown in Fig. 1. The wires were provided with radio- 
active “collectors” so that each one rapidly took on the 
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FIG. 6—A HIGHLY CHARGED THUNDERSTORM CLOUD PASSING SUCCESSIVELY THREE OBSERVATION POINTS 1.1 KM. TO 4 KM. APAR1 


(a) Records upon passing L, F and N. 


(b) Path of the cloud. 
of the cloud in the direction of its motion 


(c) Approximate section 
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potential existing in the field at the height of the wire. 
Special bakelite-treated hard-rubber insulators with 
drying-chambers around them ‘supported the wires, as 
porcelain insulators proved worthless for the task. The 
potential difference between the wires was registered 
by a special high-speed recording static voltmeter. 
Observations were made and records of the field varia- 
tions taken at five stations in different localities. 

The first noteworthy result of this research was to 
establish beyond doubt that field intensities of the or- 
der of 100 kv. to 150 kv. per meter are common dur- 
ing thunderstorms at about the height of a normal 
power transmission line. Pressures of 200 kv. per 
meter have also been recorded. A closer study of the 
records shows that in the regions near the lightning 
path field intensities of the order of 300 kv. to 400 kv. 
per meter may exist, and that very likely the corona 
limit sometimes is reached in the charged volumes. 
The field direction was just as often found to be posi- 
tive as negative, depending upon the situation of the 
observation points with respect to the inducing charges. 





FIG. 7—-SPECIAL CATHODE-RAY OSCILLOGRAPH DEVELOPED FOR 
THUNDERSTORM RESEARCH WHICH RECORDS LINE SURGES 


In order to determine how far the discharging action 
of a lightning flash reaches, the field was simulta- 
neously observed in three stations situated at the cor- 
ners of an equilateral triangle of about 10 km. side 
length. Fig. 2 shows three such simultaneous records 
of thunderstorm gradients, the three stations having 
different types of lines. The ordinate gives the absolute 
value of the gradient in kilovolts per meter, with posi- 
tive and negative deflections going in the same direc- 
tion. 

It will be observed that the three curves have very 
little in common. Just before 39 min. time there is 
a dip in two of them, although the full-drawn curve is 
quite smooth, and just before 36 min. time the dotted 
curve shows a dip which does not affect the other two. 
The records thus indicate that the field changes are 
rather local and do not extend over very large volumes. 
Even vhen field intensities of the order of 50 kv. to 
‘) kv. were observed simultaneously at two or three 
points 10 km. apart, a closer inspection of the records 
showed that the fields were made up of separate space 
charges, very often of opposite signs. 
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FIG. 8—-HOW A LIGHTNING DISCHARGE STARTS LINE SURGES 
WITH SLANTING FRONTS 


It is also shown how a secondary discharge on an insulator 
may give rise to a steep-back front of waves which may endanger 
intercoil insulation of transformers. 





Observations were then made at points closer to- 
gether, at distances of only 1.4 km. to 2.2 km. In 
Fig. 3 is reproduced a record obtained with this shorter 
base length, which very clearly shows that all three 
stations were then within the field of action of the 
same charges. 

The record shows at 14 hr. 39 min. 20 sec., 41 min. 
55 sec., 43 min., 35 sec., and so on, sudden changes in 
the field intensity. At all three stations, these changes 
were caused by lightning strokes, and in many cases 
the thunderbolt could be located a few kilometers away 
from the observation points. The first part of the rec- 
ord indicates clearly the strong regenerative action in 
the clouds. After each discharge the field rapidly builds 
up again toward a limiting value until the charge is 
again dissipated by a new flash of lightning. The next 
part of the record is rich in minor crinkles attributable 
to local brush discharges. Often the regions discharged 
by lightning are of very limited dimensions, and some- 
times they do not exceed a sphere with a diameter of 
1 km. Fig. 3b was made half an hour after a storm 
had subsided, and shows how the gradient at the three 
stations successively changed from negative to positive. 

Persistent changes in field intensity due to lightning 
are few, but are sometimes seen in the records. In 
Fig. 5 a few such persistent field changes are plotted 
against observed distances from the station to the in- 
itial center of lightning. At a distance of from 3 km. 
to 4 km. from the discharge centers the field change 
was generally less than 20 kv. per minute. 

A fine record of a highly charged thunderstorm cloud 
passing successively three observation points from 1.4 
km. to 4.1 km. apart is shown in Fig. 6 (a). It should 
be noted here that the time scale is reduced, the whole 
diagram embracing one hour and that the records are 
given with correct signs. The sketches in Fig. 6 (b) and 
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FIG. 9—RECORDS OF VISUAL OBSERVATIONS MADE WITH 
CATHODE-RAY OSCILLOGRAPH 


_ Time in minutes and deflections of ray are laid off with proper 
signs and relative magnitude 
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(c) show the path of the cloud and an approximate 
longitudinal section of it. 


TIME VARIATION OF THE FIELD DUE To LIGHTNING 


Field changes due to lightning were visually observed 
by the author during the summer of 1921 with the aid 
of a special cathode-ray oscillograph. Later this instru- 
ment was rebuilt and equipped with a recording drum, 
and on the basis of experience gained with this oscillo- 
graph a more refined instrument was built, which in its 
present form is shown in Fig. 7. During observations 
the deflecting plates of the cathode-ray tube were 
directly or capacitively coupled to a short-wave-length 
aérial. The aérial was aperiodically damped by a high 
ground resistance, and the charging current therefore 
closely followed the field variations, the oscillograph 
deflection being proportional to dv/dt. 

A number of visual observations taken during an un- 
usually severe thunderstorm in the summer of 1921 are 
illustrated by Fig. 9. The time is in minutes and the 
deflections of the fluorescent spot on the screen have 
been laid off with their proper signs and relative mag- 
nitudes. When lightning occurred the spot went from 
the zero position either to the positive or to the negative 
side and then returned to the zero position without 
once passing across to the opposite side. 

From these observations one must conclude that 
unipolar impulses go from the antenna to earth or in- 
versely. The aperiodically damped and non-oscillatory 
character of the lightning is thus indicated by visual 
observations. In Fig. 4 are reproduced two oscillo- 
grams of field changes due to lightning discharges ob- 
tained in August, 1922, which confirm the result of 
the visual observations of the preceding year. The 
field variation recorded is aperiodic and relatively slow. 
Although the effective resistance, capacity and induc- 
tance of the lightning path changes widely in a thunder- 
storm field, so that the discharging time probably varies 
within rather wide limits, the observations seem to in- 
dicate very definitely that the lightning discharges are 
highly damped. 


CONCLUSIONS 


It therefore seems unnecessary to assume the exist- 
ence of high-frequency oscillations in lightning dis- 
charges, and the observations led to the following con- 
clusions: 

In its initial state a lightning discharge produces a 
voltage wave with high amplitude but slanting front. 
On its passage over the line this surge may produce 
a spark-over on an insulator or at some other weak 
point. This local discharge starts a secondary dis- 
charging surge front of greater steepness than the 
original disturbance, possibly even oscillatory, as sug- 
gested by Fig. 8. 

Punctures between windings in transformers which 
are often interpreted as indications of high-frequency 
lightning discharges can sometimes be explained in that 
way. Evidently a horn-gap discharge is likely to have 
about the same effect as an insulator spill, and it may 
be that the power arcs following a secondary discharge 
in one place or another have a good deal more to do 
with transformer punctures than the atmospheric 
surges themselves. The inference is that the best sys- 
tem protection comprises strong line insulation and 
reliable interturn and intercoil insulation in the trans- 
formers, which make horn gaps and lightning-arrester 
equipment superfluous. 
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Hydro-Electric Development 


Progress Made Toward Adoption of Larger Units Is 
Outlined by W. M. White in Boston Address— 
Trends in Practice Outlined 


INCIDENTLY with the starting of a 70,000-hp. 

hydro-electric unit at Niagara Falls, N. Y., pre- 
liminary designs for units of 100,000-hp. rating are on 
the drafting board, declared W. M. White, manager and 
chief engineer of the hydraulic department of the Allis- 
Chalmers Manufacturing Company, Milwaukee, Wis., at 
a recent largely attended meeting of the Boston 
Society of Civil Engineers. In a masterly review 
of the growing dependence of civilization upon power 
the speaker touched upon the potential and developed 
hydraulic resources of the world and pictured the latest 
advances in plant and equipment design. Economic 
studies indicate that the workman who can direct the 
greatest amount of power will receive the greatest 
wage. The table shows the relative development in 
three leading countries. 


FouUR RANGES OF HEAD 


In studying the problem of selecting hydraulic 
machinery, four major ranges of head should be con- 
sidered: 


1. Standard Open-Flume Construction. — This is gener- 
ally used up to and including heads of 20 ft. Rarely is a 
spiral form used on this type of turbine, In some cases a 
nose or pointed obstruction is placed in the rear of the 
flume directed to divert the water smoothly into the guide 
chamber. The modern tendency toward larger units has 
made the vertical type more economical and efficient for 
the low heads. The tendency has been to increase the size 
under low heads, and as this has meant lower speed and 
greater generator costs, the demand has been insistent for 
higher speeds under the lower heads. Generator efficiency 
is poorer under lower heads. The Nagler type of high- 
speed propeller runner has met the situation well by pro- 
viding practically double the speed previously possible on 
these low heads for a given power and head. The simplicity 
of the runner appeals greatly to operators who had pre- 
viously been troubled with trash and anchor ice. 

2. Range of Heads from 20 Ft. to 60 Ft.— Within this range 
the tendency is to equip units with concrete spiral casings 
and to equip the turbines with outside operating mechanism. 
The design of the hydraulic machinery fixes the center-to- 
center units in the power house within this range, rather 
than the electrical design. For economical reasons a con- 
crete spiral casing must be kept as small as possible. It 
has been the Allis-Chalmers practice to place the nose of 
the spiral on the longitudinal center line of the power 





HORSEPOWER (STEAM AND WATER) PER CAPITA AND DAILY 
WAGES 
Total Hp. Hp. per Average Daily Wages 
Population in Millions Capita of Laborer 
United States. .. 106.000,000 35 0.330 $4.75 
Great Britain. . 46,000,000 9 0.195 3.20 
SOEs 0 c0000 56,000,000 2.5 0.045 0.99 
house. This provides that the water which passes down- 


stream of the longitudinal center line of the power house 
in the spiral casing does not again pass upstream of this 
center line. The dimensions of the spiral may be made 
the least possible for a given limited maximum velocity of 
water. 

3. Range from 60 Ft. to 300 Ft., or the “Metal Spiral” 
Range.—The concrete spiral has been constructed for heads 
considerably above 60 ft. and steel spiral casings for heads 
as low as 45 ft., with economical results. Within this range 
lies the greatest development for the future, 70 per cent 
of the world’s water powers thus being included. One-half 
the total horsepower of turbines built by the Allis-Chal- 
mers company during the last four years falls within this 
range. 

The plate-steel circular section spiral is being generally 
used for heads up to 225 ft., sometimes to 350 ft. The 
plate-steel spiral casing is a logical development, continu- 
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ing the plate-steel penstock around the turbine. Cast-steel 
spiral casings are used throughout the upper limits of this 
range. The difficulties of casting the sections of these large 
spirals have been overcome by casting the speed-vane ribs 
integral with the spiral casing and multi-sectionalizing the 
latter. Means has also been provided of sectionalizing the 
speed ring from the casing. So far the cast-steel spiral 
casing has been used exclusively for heads between 300 ft. 
and 850 ft. 

The range of the impulse wheel overlaps that of the 
Francis turbine, beginning probably at 500 ft., coming into 
exclusive range at 850 ft. and having no upper limits except 
the strength of materials. The present upper limit of 
application is 3,000 ft. 

The double overhung unit with a single jet on each 
wheel remains the standard and will probably be the 
leading type for several years to come. The efficiency 
of impulse wheels has been pushed up to remarkably 
high limits. 


DRAFT-TUBE DEVELOPMENTS 


The greatest advances in utilizing water have 
occurred of late in the improvement of the form of the 
passages from the runner to the tailrace. As the per- 
centage of energy discharged from runners has in- 
creased with mounting sizes of wheels, the energy lost 
in draft tubes has also increased. This has forced 
setting the runner nearer the tailwater level than for- 
merly. Larger diameters and shorter radii of curv- 
ature in curved draft tubes have been demanded, and 
the high specific speed of runners has led to an 
increased whirl in the water leaving the draft tube. 
The hydraucone draft tube provides for radially extend- 
ing passages in which the whirling water may be made 
to pump itself out against the tailwater level, thereby 
increasing the wheel efficiency. Interest in draft-tube 
design is now at “fever heat.” 

The hydraucone draft tube is not limited to a flat 
plate or flat bottom. It provides a means for regaining 
the discharged energy effectively within a short space 
measured in the direction of flow from the wheel, 
thereby saving excavation. A new form of curved draft 
tube for utilizing a portion of the hydraucone has given 
fairly good results. This type is characterized by the 
lowering of the roof of the draft tube to form a con- 
centration at the discharge end of the bend. This type 
of tube when used with a long section of a horizontally 
expanding draft tube gives effective regain, providing 
the form of the curved tube is such as to provide for 
substantially parallel stream flow lines of substantially 
equal velocity at the entrance to the horizontal portion 
of the expanding tube. The radially extending passages 
of the hydraucone draft tube provide for regain of the 
whirling water discharged from the runner when the 
turbine is operating at part load. Eighty per cent of 
the energy entering the hydraucone as velocity head is 
transformed into pressure head at the discharge. 


QUESTION OF SPECIFIC SPEEDS 


The formula N, = 5,050 -- (H + 32) + 19, where 
N, is the specific speed for a particular head and H the 
head, is convenient. As a rule, runners of higher 
Specific speeds than those indicated by this formula will 
pit or erode, and they may do so below these speeds. 
In some cases it is more economical to select higher 
Specific speeds than those indicated in the formula, 
because in the relation of the cost of generator and its 
increased efficiency to the cost of repairs or replace- 
ments from pitting the latter may be less. In selecting 
the limits of specific speed for a particular installation 
the varying cost of the generator in relation to specific 
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speed should be carefully considered. In the case of 
large generators the speaker’s company has found that 
there is a definite point of flexure in the curve of cost 
plotted in respect to speed, and in large units this point 
of flexure frequently corresponds to a lower specific 
speed than the formula indicates. 


REMOTE CONTROL MAKING RAPID PROGRESS 


Admirable control of governors now available from 
distant points no longer makes it necessary to place 
the governor beside the generator within jumping 
distance of the station attendants. In large plants with 
large units the distances between the switchboard and 
the prime movers are too great for satisfactory manual 
control. Automatic shutdown devices are coming into 
general use. Devices have been installed on the gov- 
ernor whereby the closing of a switch at the switch- 
board will automatically close the turbine gates, apply 
the brakes, trip the circuit breakers and open the field 
switches on the main machine. 

The progress of automatic stations was then reviewed 
by the speaker. The remote control Peninsula plant of 
the Detroit Edison Company was put in operation in 
January, 1923, and the equipment was inspected in July 
and in October: by a factory representative of the manu- 
facturer of the prime movers, this being all the atten- 
tion required from that source to the middle of 
December. The greatest development of the next few 
years bids fair to be the heads of 50 ft. and below 
for automatic station service, hitherto outside the range 
of economical cost. 

In response to inquiries, Mr. White pointed out that, 
by proper designing of bucket ribbing, vibration and 
noise have been virtually eliminated in an impulse-type 
wheel with twenty-two buckets running 150 revolutions 
per minute under a head of 1,050 ft., the prime mover 
being of the double overhung type, rated at 30,000 hp. 
and served by water jets 103 in. in diameter. Each 
bucket weighs 1,200 lb., and yet there is virtually no 
noise when one is standing beside the unit. Butterfly 
valves with metal packing strips are proving highly 
useful in obtaining automatic adjustment of packing to 
the shape of the housing in a 240-ft.-head plant. The 
use of the single-floor design of power house, as at the 
De Saola plant in California, is finding considerable 
favor. Governors for large units are being built with 
great sensitivity, a change of 0.001 in. in motion of 
fiyball mechanism being sufficient to move the gates 
of the 70,000-hp. turbine lately installed at Niagara. 

The speaker said that in designing 40,000-hp. wheel 
units the problems of safety, governing and efficiency 
were far more difficult than in advancing from 40,000 
hp. to 70,000 hp. The governors of the large units 
will move the gates on a speed change of 0.1 per cent. 
The limiting factors in increasing the size of water- 
wheel units are chiefly the clearance of parts in railroad 
transpostation and the size of shaft which can be forged 
and machined. Ultimately, the speaker anticipated the 
use of the Francis turbine on heads of 900 ft. to 1,000 
ft. and 100,000-hp. ratings. Bearing problems have 
been so well solved in vertical units by Kingsbury that 
the popularity of bearings continues to be wide, and 
theye are advantages in regard to the flow of water 
away from vertical units which tend to maintain their 
general use. Pitting may be due to nascent oxygen, 
although some authorities charge it against electrolysis. 
If occasion demands, the manufacturers will produce 
vertical impulse wheels. 
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THE CENTRAL STATION OUTPUT DURING NOVEMBER WAS 14.3 PER CENT ABOVE NORMAL AND THE 
GROSS REVENUE WAS 24.0 PER CENT ABOVE NORMAL 


Record Central-Station Output 


During November 


New High Figures for Average Daily Out- 
put, Average Daily Gross Revenue and 
Total Revenue During Any One Month 


HREE new records were hung up by the electric 

light and power industry during November. Re- 
ports for the month received by the ELECTRICAL WORLD 
from electric generating and distributing companies rep- 
resenting 72 per cent of the installed generator rating 
of the country indicate that the average daily output 
was 199,846,000 kw.-hr. This exceeded the previous 
record made during October by 5,546,000 kw.-hr. The 
total output for the month, however, was slightly below 
that of October owing to there being one day less in 
November. In addition the average daily revenue from 
the sale of energy during November exceeded any pre- 
vious figure by $4,243,000, and the total gross revenue 
for the month, $127,200,000, was also a record. 

A study of the accompanying diagram indicates that 
the central-station output during November was about 
14.3 per cent above what it would have been if energy 
requirements of the industry had been normal. During 
July the industry was operating at 8.2 per cent above 
normal. A significant fact to be drawn from the No- 
vember returns is that while in January of last year 
the output was 28.6 per cent above the output of Janu- 
ary, 1922, the output for November of last year was 
only 12.5 per cent above the output for November, 1922. 
This unexpected drop in the output over the preceding 
year will probably result in estimates made for the total 
output for the year being decreased to some extent. 

The gross revenue from the sale of energy for the 
month of November was 24.0 per cent above what would 
have been the normal revenue if the growth of the in- 


dustry had been normal. This is a material gain over 
previous months. It must be remembered, however, that 
there is a certain lag to revenue statistics and that the 
data for any one month is not in any way comparable 
with the energy sold during that month. 

Every section of the country reported a material gain 
in operations over October. The largest gain was re- 
ported from the Atlantic States. A very slight gain 
was reported by the Mountain-Pacific States, which was 
undoubtedly due to the decrease of irrigation require- 
ments due to the advancing season. 

The “ELECTRICAL WORLD Barometer of Business Con- 
ditions in the Electrical Industry” for November indi- 
cates that the industry as a whole was operating at 7.6 
per cent above the point of normal demand. It would 
appear, therefore, from the above figures that activity 
in the electric light and power branch of the industry 
during November was materially above that of the 
electrical industry as a whole in so far as sale of energy 
was concerned. 





TABLE I—CENTRAL-STATION RETURNS FOR THREE MONTHS 
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Electricity in the Oil Fields 


Progress Made in Supplying Equipment and Types of Applications—C omparative 
and Actual Cost Data on Drilling and Pumping—Energy 
Consumption and Rates Charged 


By W. G. TAYLOR 
Industrial Engineering Department, General Electric Company 


N THE oil fields having it available electric power 
is used extensively to drive water pumps, gather- 
ing and line pumps, vacuum pumps, compressors 
for natural gasoline plants and circulating pumps 

in these plants. No less important are electric dehy- 
drators, arc-welding equipments for pipe line and tank 
construction, motor drive for machine shops, and gen- 
eral lighting about the fields. The greatest as well as 
the most important use of electric power, however, is in 
drilling the wells and in maintaining them as producers 
by pumping, pulling and cleaning them. 

The motors used for drilling differ from those used 
for pumping. The larger motor used for drilling would 
not be nearly so economical in power consumption on 
pumping, if it were used in place of the motor designed 
particularly for that work. 

The drilling motor, usually 75 hp. in capacity, is used 
for either cable-tool or rotary work and is supplied with 
control apparatus which not only gives the fine speed 
adjustment necessary in cable-tool drilling, but also 
gives the right motion of the tools required for effective 
drilling. The control apparatus for a drilling motor also 
gives all the speed control needed at light loads to handle 
such work as spudding-in, fishing and tonging pipe, and 
in general closely duplicates or improves upon the re- 
sults obtainable with steam. Two rope wheels on the 
“headache post” at the derrick give the driller complete 
control of the motor. 

The same drilling motor equipment used for cable 
tools is suitable without change for the main drive 
on a rotary rig, the only difference in the set-up being 
that the motor, instead of being belted through a coun- 
tershaft to the bandwheel, is coupled to a gear reduction 
unit which drives the draw works by standard rotary 
chain. Separate motors are provided for the slush 
pumps. It has until recently been the practice to use 
one motor for the two pumps, shifting from one to the 
other as required, but the better plan now being adopted 
is to provide a separate motor for each pump, thus mak- 
ing them entirely independent of each other. Where 
protection against gas is advisable on account of the 
particularly bad gas conditions the controller and 
Switches are immersed in oil and the slip rings of the 
motor suitably inclosed. The entire motor has been 
inclosed in some instances, a number of such outfits hav- 
ing been built for the Baku field in Russia. 


Cost oF DRILLING BY ELECTRIC POWER 


In comparing the costs of drilling by various forms 
of power, it is necessary to eliminate all items not in- 
fluenced by the power used, in order to avoid introducing 
factors which vary widely with the underground condi- 
tions and with the luck encountered. A comparison of 
this kind was recently made by the Pinal Dome Cor- 


es 


I *Abstract of paper presented before the American Petroleum 
nstitute, St. Louis, Dec. 12, 1923. 








FIG. 1 — AN ELECTRIC ARC-WELDED OIL STORAGE TANK, 43 FT. 
IN DIAMETER AND 20 FT. HIGH, FOR THE OKLAHOMA 
PRODUCING & REFINING COMPANY AT MUSKOGEE 


poration, operating in California and Texas. Three 
wells were considered, one drilled by electric power to a 
depth of 5,108 ft., another by gasoline engine to a depth 
of 5,208 ft., and the third by steam engine to a depth of 
3,955 ft. The loss of time due to shutdowns of the 
motor was 121 hours, gasoline engine 202 hours, and 
steam engine, including boiler, 328 hours. This indicates 
a material advantage in motor operation. The average 
cost of power per foot drilled was 82.1 cents for electric 
power, 85.5 cents for gasoline and $2.49 for steam. This 
comparison is not a proper one, however, as the amount 
of power required per foot drilled will vary with the 
formations encountered, and so it is not as true an indi- 
cation of relative cost as the average cost of power per 
operating hour. This was, per hour, as follows: Motor, 
40.7 cents; gasoline engine, 8.3 cents; steam engine, 93.8 
cents. 

These figures speak for themselves and are further 
substantiated by records of other companies. The Em- 
pire Gas & Fuel Company, for example, compared the 
cost of electric power for drilling a 2,440-ft. well in 
Kansas with the average cost of steam drilling on 
similar wells and determined the total saving in cost of 
power to be $1,585, which amounted to $46.62 per day 
of actual drilling. . Many other records show the 
economy of electric drive for all types of drilling. 

Rotary drilling by electric power in California is 
proving very economical, and some figures obtained on 
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—A 440-VOLT TWO-SPEED OIL WELL MOTOR INSTALLED 
IN THE COALINGA OIL FIELDS IN CALIFORNIA 


FIG. 2- 


two different wells are good examples. The Nevada 
Ventura Oil Syndicate in the Signal Hill Field at Long 
Beach operated an electrically driven rotary rig for 
thirty-one days in January, 1922, with a 75-hp. motor on 
the draw works and rotary table, a 50-hp. motor on the 
slush pumps, a 0.5-hp. motor on the blower, 5 kw. in 
lights and three electric ranges on the lease. The power 
bill was $501, an average of $16.16 per day. A steam- 
driven rig, operating across the road from this well and 
burning oil under the boiler, averaged $92 per day for 
oil fuel and boiler-feed water during the same month. 
Both rigs ran throughout the month without delays and 
made about the same amount of hole per day. 

The San Martinez Oil Company drilled a well to the 
producing sand in thirty-eight days, using an electrically 
driven rotary rig. A nearby well of another company 
was started on the same day and drilled by steam power, 
and the crews of the two rigs had a race with each other. 
Both wells had the casing set at the top of the sand the 
same day, thirty-eight days after starting; both were 
cemented at the same time, and both reached production 
on the same date. The race was particularly interesting 
because at the outset the electrically drilled well got 
behind, the crew drilling with steam making hole faster 
at the start. Toward the end, as the crew on the electric 
rig became more proficient, they gained rapidly on the 
steam rig and completed the well on the same day at 
approximately the same depth. During the entire per- 
formance there was not a single accident of consequence 
on the San Martinez well, but on the steam-drilled well 
there were a number of “twist-offs’”’ and expensive acci- 
dents. The power cost on the electrically drilled well 
averaged $15.81 per day, while the steam rig cost about 
$100 per day for power. 

The cost, including installation of the electric and 
steam equipment at the two wells, was practically the 


FIG. 83 (AT LEFT)—A 440-VOLT MOTOR DRIVING A ROTARY DRILLING RIG AT REDONDO, CAL 
COMPRESSORS AT CHESTNUT & SMITH’S CASING-HEAD GASOLINE PLANT AT RANGER, TEX. 
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TABLE I—COMPARATIVE COST OF OPERATION WITH ELECTRIC 


MOTORS AND GAS ENGINES 
First Cost per Unit—25 Units 


30-hp. engine installed ready torun........ 
30/15-hp. motor installed ready to run, including transformers and 
primary lines . 77 





$2,400.00 
2,200.00 


Annual Fixed Charges per Unit—25 Units 


Gas Engine Motor 
Interest on investment at 6 per cent $144.00 $132.00 
Depreciation, engines 10 per cent, motors 5 per ce ent. 240.00 110.00 
Maintenance, engines 5 per cent, motors 2 per cent. 120.00 44.00 
Belt maintenance, engines 20. 5 cents, motors 10 cents 

per day Sn Po cuts ks 74.83 36.50 
Insurance and taxes, 2 per cent 48.00 44.00 

Total fixed charges per unit per year ~ $626. 83 $366.50 

Annual Operating Costs per Unit—25 Units 
Gas Engine Motor 
Engine lubricating oil, 180 gal. at 38 cents $68.40 
Motor and countershaft lubricating oil, waste and clean- 

SS waka aN bie o j $9.60 
Nine pumpers, three per shift, at $5. 25 per day 689.85 ... ‘ 
Six pumpers, two per shift, at $5.25 per day Ys 459.90 
One gas-engine man, at $6.75 per day SE. been a 
One gas-engine helper, at $5.50 per day 79.20 
One electrician hired from electrical contractor at $10 

per day, half time required 72.00 
Power, 6.76 kw. — for 24 hours, 365 vs or 59,217 

kw.-hr. at | cent.. od 592.17 
Operating cost per unit per year................ $934.65 $1,133.67 
Fixed charges per unit per year..............0.0-008: 626. 83 366.50 

Total cost per unit peryear............ $1,561.48 $1,500 7 


same, but the salvage value of the electrical equipment 
at the completion of the well was estimated at about 90 
per cent of first cost, while the steam equipment was 
worth considerably less. 

The mere fact that gas is available on a lease does 
not make the gas engine the logical or the most success- 
ful type of power equipment for pumping the wells. The 
cost of operation is usually the determining factor, rein- 
forced by whatever additional advantages the equipment 
under consideration may have. Some of these addi- 
tional matters for thought are safety, reliability, con- 
venience and speed regulation. 

Consideration of the gas engine and the electric motor 
for oil-well pumping resolves into the question of costs 
of operation. For ready comparison, data on fixed and 
operating charges are submitted in Table I, based on a 
lease with twenty-five units. In preparing this tabula- 
tion the data which have been used have been obtained 
from various oil operators who have kept records. It 
has been necessary to co-ordinate the results of several 
companies, as no one company had this data complete 
with all items segregated, but this in no way alters the 
value of the data. 

Under the conditions illustrated by Table I motors are 
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TABLE II—POWER CONSUMPTION OF TYPICAL INSTALLATIONS 











Kw. 

(1) Coalinga field, California. Average input per well for five 

months for eleven oil companies wita twenty-three motors on rep- 

resentative wells... . 3.63 
(2) Santa Maria, Casmalia and Cat Canyon fields, California. 

Average input per well for five months for eight oil companies hav- 

ing sixty-three motors on representative wells................... .76 
(3) McKittrick field, California. The Berry ‘& Keller Oil 

Company, eighteen oil-well motors and two shipping-pump motors. 


a 


Average input per well, including pumps...................+4- 4.22 
Associated Oil Company, thirty-two oil well motors. Average 

input per well...... 3.33 
(4) Maricopa field, California. Be erry oil interests, forty ‘oil-well 

motors, Average input per well 3.25 
Tannehill Oil Company, ten oil- well motors. Average input per 3.33 


well 
(5) Elk Hills field, California. Standard Oil C ompany, six oil- 
well motors. Input per well determined from instantaneous read- a 
OR. . sce ene odeeh a eeeke 1 ewe Rite nes ea sauee 5 
(These are particularly heavy wells and do not re pres se nt theaverage conditions 
in the field. The figures are not true averages but are given to show an extreme 
case of selected heavy wells.) i 
Kw. 
p(6) Kern River field, California. Associated Oil Company, 215 
oil-well motors. Average input per motor........... 3.60 
(This includes a number of jack plants which cannot be readily se oy gated.) 
AW. 
(7) El Dorado and Augusta fields, Kansas. Average input per 
well for two months for about twenty-five oil companies having . 
eighty-one average wells................00+: 4.58 
(8) Gulf Coast fields, Texas. From records of the Gulf Pro- 
duction Company, tae Humble Oil & Refining Company and others, 
the average input for the various fields where a large number of 
motors are installed is pik apa ar as pba aceac 


5.20 to 6.00 


more economical than gas engines, even without includ- 
ing any charge for gas or water for the engines, without 
taking account of the greater percentage of time lost 
from shutdowns of the engines and capitalizing the 
resulting loss in production, and without capitalizing the 
decreased number of pulling jobs due to reduction of 
rod trouble when motors are used. Furthermore, the 
power consumption assumed represents the heaviest set 
of pumping conditions encountered almost anywhere in 
the country, considering the wells as a group, and it 
would be much fairer to the motor to use a lower figure 


.representing more nearly average conditions. 


POWER CONSUMPTION AND RATES 


It is assumed that gas for the engines can be obtained 
from the lease without cost. Often, however, the gas 
has a market value or must be purchased, in which case 
the cost must be charged against the engine. 

Similarly no charge is made for circulating water, 
although in many cases it must be purchased or pumped 
at considerable expense. Thirty-six dollars per engine 
per year is a fair figure for many California fields. It 
costs the Empire Gas & Fuel Company in Kansas an 
average of $108 per engine per year. For ten engines 
at Maricopa, Cal., it averages $42.48, and the General 
Petroleum Corporation some time ago found its average 
was $15. 

There is no justification for assuming in a comparison 
of this kind that the electric power input to the motor 
at each well will average as high as 11.9 kw. or even 8.5 
kw. Correct conclusions cannot be drawn unless figures 
are based on actual field conditions rather than selected 
arbitrarily. Examinations of power companies’ ledgers 
and of oil companies’ monthly bills have been made, and 
the records obtained in Table II are actual inputs per 
well, in some cases including the power consumption of 
other pump motors, which thus makes the average 
appear higher than the wells actually require. 

‘he power consumption records include all power 
used at the well, not only for pumping, but also for 
pulling, bailing and cleaning, and include losses in trans- 
formers and lines owned by the consumer. The average 
is determined from the monthly kilowatt-hour consump- 
tion by assuming that the motors operated continuously. 
It will be appreciated that in selecting the high input of 
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FIG. 5—-MOTOR DRIVING SLUSH PUMPS FOR ROTARY DRILLING 
AT MONTEBELLO, CAL. 


the Santa Maria, Casmalia and Cat Canyon fields as the 
basis for the comparison which has been made the motor 
has been heavily penalized. . A more nearly correct aver- 
age input would be about 4.75 kw., judging from the 
figures given in Table II. 

The power rate used is the substation rate of the San 
Joaquin Light & Power Corporation in California, this 
being applied to any consumer who supplies all his 
transformers and necessary lines. The power company 
meters the input at one or more locations. This rate is 
not determined by the amount of power used, and an oil 
company with only one well could cbtain it if desired. If 
the transformers and lines are not furnished by the oil 
company, the rate is 40 per cent higher, but the first 
cost of the installation is then reduced to $1,750 or 
$1,800, thus bringing down the fixed charges on the 
electrical equipment. 

The question as to which rate is best to use can be 
readily worked out by any company, and it is found that 
the lower rate becomes more economical if about $600 
worth of power per month is used. This corresponds 
roughly to a minimum of fourteen or fifteen wells. The 
minimum number would be less where the pumping load 
is heavy. 

Power rates as well as power consumption vary con- 
siderably in fields in different parts of the country, and 
it can be readily appreciated that on this account, as 
well as because of the varying cost of gas and water for 
gas engines, individual comparisons must be made. 





FIG. 6—IN GASEOUS OIL FIELDS THE SLIP RINGS ON MOTORS 
ARE INCLOSED 
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Calculating Distribution Lines 


Rough-and-Ready Rule Applied to Ordinary Distri- 
bution Problems—Some Illustrative Examples 
for Distribution Circuits 


By AUSTIN BURT 


Manager Citizens’ Gas & Electric Company, Waterloo, Iowa 


HE short-cut method for calculating line prob- 

lems presented in the Aug. 27, 1921, issue of the 
ELECTRICAL WORLD, page 417, was adapted more es- 
pecially to transmission lines. For distribution lines, 
on account of shorter distances, lower voltages and the 
more extensive use of single phase, it is desirable to 
modify the transmission-line method and make use of 
feet instead of miles and delivered volts divided by 
100 instead of by 1,000. It is also advantageous to use 
90 per cent power factor single phase with 1 per cent 
drop as a basis in place of 80 per cent power factor, 
three-phase, and 10 per cent drop. 

The rule is based on the principle that for any given 
line in which the wire size and spacing remains un- 
changed there is a fairly definite line constant, w, for 
90 per cent power factor and 1 per cent drop. This 
line constant, w, for single-phase, 60 cycles, and for 
wire sizes ranging from No. 6 to No. 4/0, is given by 
a simple formula, which can be easily memorized: 

w = 300 — 30N — 3S. 
where N represents the number of the wire size and 
S represents the spacing in inches. Wire sizes No. 
1/0 to 4/0 are negative and N is the number of naughts. 
For illustration, take a No. 4 wire spaced 36 in.: 
w = 300 — 30 kK 4— 4 X 36 = 162, 
and a No. 4/0 wire spaced 28 in.: 
w = 300 + 30 Kk 4— 4 X 28 = 406. 
The rule for distribution lines then is: 
Line kw.-ft. w xX (FE — 100)’ 
= (300 — 30N — 4S) * (EF ~— 100)° 
where E represents the delivered volts. 

The following points are to be noted in the use of 
the rule: 

A. The rule is for single-phase. For two-phase and 
three-phase use, line constant W = 2w. 

B. The line constant w is based on a load power fac- 
tor of 90 per cent; for any other power factor, under 
95 per cent, the line constant will be closely proportional 
to the given power factor; thus for 70 per cent power 
factor, W = (70/90) w. 

C. The line constant w is based on 1 per cent drop, 
and it is directly proportional to any other per cent 
drop; thus for 8 per cent drop, W = 8w. 

D. As a corollary to Note C, where all conditions 
remain unchanged except size of wire, the per cent drop 
is inversely proportional to the respective line con- 
stants, w. 

E. In using the rule care should be used not to exceed 
the safe carrying capacity of the wire. As a rough 
guide the safe amperes are about 10 per cent more than 
one-half the line constant, w. 

To illustrate the application of the rule under varying 
conditions the following examples are given: 

Example 1—To obtain kilowatt-feet (single-phase).—A 
60-cycle, single-phase line with No. 2 wire, spaced 28 in., 
supplies a load at 90 per cent power factor and 230 volts; 


for a 1 per cent drop what will be the line kilowatt-feet? 
w — 300 — 30 x 2 — &4 X 28 = 226, 


and 


Line kw.-ft. = 226 x 2.3° = 1,195 
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Example 2.—To obtain load capacity for a fixed drop 
(single-phase) .—If the line in Example 1 were 250 ft. long, 
with a 5 per cent drop, what load could be supplied at the 
end of the line? 

By Note C, for 5 per cent drop: 

w= 65 X 226 = 1,130, 
and 
Line kw.-ft. = 1,130 x 2.3? = 5,975. 

Load = 5,975 + 250 ft. = 23.9 kw. = 115 amp. Safe 
amp. = 125. (See note LH.) 

Example 3.—To obtain the line drop (three-phase).—De- 
liver 500 kw. at 80 per cent power factor and 2,100 volts, 
60 cycles, three-phase, over a No. 4/0 line 3,000 ft. long with 
40-in. spacing; what will be the per cent drop? 

w = 300 + 30 x 4— 4 x 40 = 400. 
From Notes A and B, for three-phase and 80 per cent, 
w = 2 X 80/90 x 400 = 712. 
Line kw.ft. = 712 x 21° = 314,000, 
Actual kw.-ft. = 500 3,000 = 1,500,000. 

Percentage of drop = 1,500,000 + 314,000 = 4.7 per cent. 
By accurate calculation = 4.9 per cent. 

Example 4.—Drop if another wire size is substituted for 
that in Example 4.—In Example 3, if No. 2 wire were used 
instead of No. 4/0, what would be the per cent drop? 


For No. 4/0, w = 400. 
For No. 2, w = 220 —300 — 30 x 2— 3 x40. 
Therefore for a No. 2 wire, by Note D, percentage of 
drop = (400 + 220) x 4.7 = 8.6 per cent. By accurate 
calculation = 8.8 per cent. 
The rule affords a convenient means of determining 
the size of wire required for a given percentage of drop: 


Example 5.—Size of conductor for given percentage of 
drop (single-phase).—A single-phase load of 60 kw. at 90 
per cent power factor must be delivered at 230 volts, 60 
cycles, over a line 164 ft. long with 44 in. spacing; for a 
5 per cent drop what size wire will be required? 

W = 300 — 30 N — 4 x 44 where N is unknown. 

From Note C, for 5 per cent: 

W = 5 x (300 — 30N — 22). 
Actual kw.-ft. = 60 « 164 ft. = 9,840 kw.-ft. 

Then, by rule: 

5 x (300 — 30N — 22) x 2.3? = 9,840. 
N = — 3.1 = No. 3/0 wire. 
Accurate percentage of drop using No. 3/0 = 4.9 per cent. 

Example 6.—Size of conductor for three-phase (Example 
5).—If the load in Example 5 had been three-phase and 
75 per cent power factor instead of single-phase, 90 per cent, 
what size wire would be required? 

By Notes A, B and C, for three-phase, 75 per cent and 
5 per cent: . 

W = 2 x (75/90) x 5 x (300 — 30N — 22), 
and by the rule: 
5 xX 2 x (75/90) x (300 — 30N — 22) x 2.3" = 9,840 kw.-ft. 
N = 1.8 = No. 2 wire. 

A very common problem is one where several loads 
are distributed at different points along a primary or 
secondary line. For this case the rule offers quite a 
simple means of finding approximately what the total 
percentage of drop will be. 

Example 7.—Drop for -variously spaced loads with one 
size and conductor spacing (single-phase).—Five single- 
phase lighting loads at 95 per cent power factor are distrib- 
uted along a No. 4 wire primary line, with 28-in. spacing 
at the distances from the source as indicated; with 2,280 
volts delivered at the last load what will be the per cent 


drop? 
25 kw. x 2,400 ft. = 60,000 kw.-ft. 
20 kw. x 3,000 ft. = 60,000 kw.-ft. 
10 kw. x 4,200 ft. = 42,000 kw.-ft. 
15 kw. x 4,800 ft. = 172,000 kw.-ft. 
25 kw. x 6,000 ft. = 150,000 kw.-ft. 
Total kw.-ft. = 384,000. 


W = 300 — 30 x 4-4 x 28 = 166. 
By Note B, for 95 per cent power-factor: 
W = 95/90 x 166 = 175. 
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By rule: 
Line kw.-ft. = 175 x 22.8° = 91,000 
Actual kw.-ft. = 384,000 
Percentage of drop = 384,000 + 91,000 = 4.3 per cent. 
Accurate ca’culation = 4.1 per cent 

Example 8—Per cent drop with variously spaced loads 
and several sizes and spacings of conductors (three-phase). 

Another problem that frequently happens is where 
several sizes and spacings of wire are found in the same 
stretch of line. In this case all that is necessary is to 
take “equivalent” lengths of one-size wire in place of 
the actual lengths of the different sizes and then apply 
the rule as usual. These equivalent lengths are found 
to be inversely proportional to the line constants, w, of 
the several sizes and spacings of wire. 

A three-phase primary line is 15,000 ft. long and in two 
sections. The first section, nearest the source, is 7,000 ft. 
long equipped with No. 4 wire spaced 40 in.; the second 
section is 8,000 ft. long and equipped with No. 1/0 wire 
spaced 20 in. A load of 200 kw. is supplied at the end of 
the first section and 300 kw. at the end of the second section, 
both at 80 per cent power factor. If 4,100 volts is delivered 
at the last load, what will be the combined per cent drop? 

W = 320, for the No. 1/0. 
W = 160, for the No. 4. 
and by inverse proportion: 
(160 + 320) x 8,000 ft. = 4,000 ft. of No. 4 at 40 in. 
equivalent to 8,000 ft. of No. 1/0 at 20 in. 
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Hence the equivalent No. 4 line will be: 
7,000 + 4,000 —11,000 ft. long, with 200 kw. 7,000 ft. from 
the source and 300 kw. 11,000 ft. from the source, or a total 
equivalent kw.-ft. of: 


200 x 7,000 = 1,400,000 
300 x 11,000 = 3,300,000 
Total = 4,700,000 

W = 300 — 30 x 4 — 20 = 160. 


By Notes A and B, three-phase and 80 per cent: 
W = 2 x 80/90 x 160 = 284, 
and by rule: 
Line kw.-ft. = 284 «x 41’? = 478,000. 

Percentage of drop = (4,700,000 + 478,000) = 9.8 per 
cent, and accurate calculation in this case = 8.4 per cent 

Many other applications of the rule will suggest them- 
selves to those who have much of this work to do. 

In the article previously published in 1921, there is 
a typographical error on page 419 under the table for 


25 cycles. The table should read as follows: 

Size of Wire (No.) 
| sesieaenal bes i W = 130—13 x 8= 26 
S * ceawsinite sks eeeet arene = 130—14 x 7 32 
On kavaxeaesasns Sareea 130 —15 x 6 40 
es dele n ace elec emir = 130 —15 x 0 = 103 
OM sentcsawacine ts iakie 130 + 30 X 1 = 160 
ee ee = 130 + 30 x 2 = 190 
OS canals Aaea a ens a sunk = 130 + 30 x 3 = 220 





Who Sells Electrical Appliances? 





A City of 250,000 


“Electrical World” Survey of Retail Appliance Sales in 
a City Where the Central Station Sets the Pace and the 
Local Electrical League Has an Important Influence 


tively few contractors who 








ONTRASTED 
with the three 
cities already de- 
scribed, this one 
has but few tributary 
suburbs, its manufacturing 
plants are comparatively 
small, though well diversi- 
fied, and much of the gen- 
eral business is of a whole- 
sale and jobbing nature. 
The population is largely 
native-born white, and the 


ing and faultfinding. 


and emphasize others. 


ELATIONS between the electrical retailers of the 
three cities previously described in the Electrical 
World’s survey of appliance sales varied from question- 
able competition and almost open strife to straight- 
forward business methods which left no time for bicker- 
In this fourth city a happy com- 
bination of friendly competition and mutual support, 


promoted through the medium of an electrical league, 


was the outstanding feature. 
this investigation the Electrical World is giving chief 
consideration to geographic location covering the entire 
country and a wide range in population. 
“hand-picked” list intended to avoid certain situations 





have taken exception to 
some of the league’s efforts 
toward raising the general 
standards of wiring. The 
league has been particularly 
successful in reducing price 
cutting among the contrac- 
tors and has also been a 
strong influence in main- 
taining prices on electrical 
appliances. 

There are four fair-sized 
hardware stores that might 


In choosing the cities for 


It is not a 








city itself bears a reputa- 
tion as a tourist resort 
which makes for a considerable number of transient 
visitors in the summer time. Electrically it has enjoyed 
a fairly high point of saturation for the last ten years, 
and much of the new business is derived from existing 
customers. 

One of the interesting features of the appliance busi- 
ness in this city is the manner in which the electrical 
league is functioning. The association is made up of 
manufacturers, jobbers, contractor-dealers and the cen- 
tral-station company. There is a remarkable spirit of 
co-operation, among the members, who have been most 
Successful in getting together to put across promotional 
schemes for the general advancement of the industry. 
Like any similar organization, there is naturally a cer- 
tain amount of dissension, but this comes from a rela- 


be considered as important 
outlets for electrical appliances. Their combined sales 
amount to less than 4 per cent of the total appliances 
sold in the city. 

Dealer “A” is a first-class merchant doing a retail 
and jobbing business. The electrical appliance business 
is but a small part of the total sales, and as it is included 
with the cutlery department, it is impossible to give 
accurate figures as to profits. The sales manager thought 
that the department was conducted on a profitable basis 
and could not detect any losses that might be attributed 
to carrying an electric line. He foresees a good oppor- 
tunity for the hardware dealer, but pointed out that 
there is a general lack of knowledge among the hard- 
ware men of the possibilities of electric appliances. 

He was rather caustic in his criticism of the methods 
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of some electrical dealers. He figures that they are 
woefully lacking in energetic sales efforts, that their 
window dressing is extremely poor, that they fail to 
take advantage of the possibilities in demonstration, 
and that their merchandising business is, as he put it, 
“more luck than sense.” He declared that all credit 
should be given to the central-station company for 
having developed a demand for electric appliances and 
its activity and advertising are a direct benefit to every 
other electrical retailer in the city. This hardware 
dealer did not feel that the power company was in any 
way trying to “hog” the business by offering long-term 
payments, as he looked upon this as another means of 
introducing appliances to the public. 

Department stores, according to this dealer, have been 
rather bad competitors because of low-grade appliances 
which they have sold as specials. Not all have adopted 
this practice, but it has had the effect of giving all elec- 
tric appliances a black eye and unstabilizing prices. In 
his opinion electric appliances have so far passed the 
experimental stage that they may well be classed as 
standard merchandise and should be carried in the regu- 
lar stock of the retail hardware store. 

Hardware dealer “B” carries a rather wide variety of 
appliances. For instance, there were on sale nine differ- 
ent makes of electric irons. There were also five differ- 
ent makes of toasters in stock and a number of hotplates 
and curling irons of indefinite origin. This dealer 
makes a practice of buying for cash in the open market, 
and approximately one-third of his electric appliance 
sales are from a stock purchased from a New York 
wholesaler who makes a specialty of importing German 
goods of all descriptions. Certain appliances are sold 
at reduced prices, but this is confined to the cheaper 
grades, and on well-known makes he maintains the usual 
list price. 
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The local central-station company had accomplished a 
great deal, he thought, in the introduction of household 
devices, but now that they had reached their present 
state of development, it would be just as well for the 
company to drop out of the business. 

Hardware dealer “C” has only sold electric appliances 
for the past year. His stock, therefore, was compara- 
tively new, and he has made it a point to carry only as 
much as is absolutely necessary. He had turned his 
investment approximately four times without, he said, 
particular effort. So far he has found it necessary to do 
very little servicing on the appliances and feels that 
electric appliances will grow into an important item in 
the hardware store. 

This dealer makes a practice of carrying well-known 
makes of appliances and feels that it is a benefit to be 
able to assure customers of the high standard of his 
merchandise. He was not prepared, he said, to offer 
criticism of the methods of other electric dealers, and 
he thought the central-station company was performing 
a service for the dealers in exercising its policy of time 
payments and advertising electrical merchandise. He 
felt, he said, that it would be more to the benefit of 
every one concerned if it remained in the business than 
if it dropped out. 

Hardware dealer “D” carries three well-known makes 
of appliances and some flatirons and toasters of cheaper 
grade. He does not sell either washing machines or 
vacuum cleaners, because, he said, they could be sold 
only on a deferred-payment basis and his was strictly a 
cash store. It is his policy to offer different appliances 
from time to time at reduced prices as leaders, and this 
practice is not confined by any means to non-standard 
makes, but whatever appears to meet the needs of an 
advertised leader is included. His electrical business 
for 1923, he said, was 50 per cent greater than that of 


SALES OF PRINCIPAL ELECTRICAL APPLIANCES, SHOWING QUANTITY, VALUE AND PROPORTION SOLD BY HARDWARE STORES, 
DEPARTMENT STORES, ELECTRICAL DEALERS AND THE CENTRAL-STATION COMPANYT 





Washing Vacuum 
Kind of Dealer Machines Cleaners 
Hardware Stores 

DT eee oles Sunk ce Sanded irene baa cane 5 5 

NE a sank PP en ee errr et 8 10 

MS nasec cae Len Dae ORR tena a wes . deRmevear “aloe a 

Store ““D”’. ot uoraiil aie sa oe i EE alk Es 15 25 
NE 4 cd awd bindwink Pees ee es a cu weal 28 40 
Value a a Pe akioeabeen Sen $3,500 $2,100 

Per cent of electric appliance sales.............. 23.8 14.3 
Department Stores 

ET LLL c wk nce nein b ex eo o's Som okie 100 550 

Oe aS eee Ps ca 60 225 

Store “G”’ . 5 tantly << : Pr Prr 40 450 

NE kc caand week gawk eels poate Rises 36 100 
MES. cicbb naw kukia oaks 53% PR cabtoeaihs ci 236 1,325 
ee Be ciel ta EN a ol i $29,500 $69,562 

Per cent of electric appliance sales.............. 24.8 58.3 
Electrical Dealers 

TEE cds hao hap heh eae Bt thy ; 33 114 

Denker **s”....50. LsiekePsoads weoRS Paes 7 18 

NE od oka pms O snedethce iat 40 115 

Dealer “L”’.... =a ae cee oa 15 3h 

Dealer “‘M"’*...... - 58 150 ws 

Dealer “N’’........... 18 ® 

en ea St PEERS 4s : 24 48 

Dealer ‘‘P”’ Poot 36 

Dealer ‘‘Q”’.. 10 15 

SIE he wis Sorc na aie ii : 

POW ectsesess 7 rae 20 125 
Decisive wore kekeecd 317 812 
at SN ote a te ; $39,625 $42,630 

Per cent of eiectric appliance sales Finis ; 36.4 39 
Centrai Station Company 

One company.......... j si pata 409 1,378 

Wd ss iswe sen ad oe te g $51,125 $72,345 
Per cent of company’s electric appliance sales. . 30.2 42.6 
Grand Total 

SEP ee we 1,090 3,555 

ee eae” €423,730 $186,637 
Per cent of total sales....... oa MiG iin ohas ie ile 30.1 45.4 








Total Sales Per Cent 





Curling Each Class of Total 

Ironers Flatirons Irons Toasters Percolators of Store for City 
275 150 40 60 
50 30 18 15 
250 75 50 50 
200 80 60 36 
775 335 168 161 

$4,650 $1,507 $1,008 $1,932 $14,697 3.4 
ate 10.2 6.7 is 
300 325 75 50 
350 300 75 30 
400 650 120 75 
250 125 100 80 
1,300 1,400 370 235 

$7,800 $6,300 $3,330 $2,820 $119,312 29.0 
6.6 3.3 aie 2.4 
250 150 50 125 
200 150 40 18 
120 325 75 36 
; 160 200 48 40 
18 100 75 60 48 
; 125 80 36 24 
150 75 40 30 
120 150 48 30 
90 60 24 18 
60 50 18 15 
125 140 75 48 
18 1,500 1,455 514 432 

$2,700 $9,000 $6,647 $3,064 $5,184 $108,850 26.4 
2.4 8.3 6.1 2.8 4.8 

61 2,754 500 1,100 975 : 

$9,150 $16,524 $2,250 $6,600 $11,700 $169,694 41.2 
5.4 a7 1.3 3.9 6.9 
79 6,329 3,790 2,552 1,803 

$11,850 $37,974 $16,704 $14,002 $21,636 $412,553 100.0 

a.¢ 9.2 4.0 3.4 ee 100.0 


_ sss, N,Q 


* Factory branch store. + These figures represent sales for the last half of 1922 and first half of 1923. Date for 1923 alone would be 20 to 25 per cent greater. 
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1922, and he looks for a gradual increase from year to 
year. He was little concerned over the fact that some 
of the appliances which he carries would not give good 
service and pointed out that the customer knew he was 
buying a cheap device and could not expect it to give the 
same degree of service that he would get from a high- 
grade appliance. His purchases were made from both 
jobbers and manufacturers, depending upon whether the 
discount was suitable. 


DEPARTMENT STORES 


The general manager of store “E,” who is also one of 
the owners, expressed himself as rather disgusted with 
the electrical appliance business. A little questioning 
brought out the fact that he had been through a trying 
experience with a washing-machine company -whose 
failure is notorious throughout the industry. It appears 
that this store was caught with about five carloads of 
washers on its hands which have since been sold. There 
remains, however, an aftermath of servicing on these 
machines which has eaten up all profits. This man said 
that he had not yet solved the problem of selling wash- 
ers on a money-making basis. He believed that the only 
way to is build up a large volume of business through an 
outside selling force. This he has found impossible 
because of inability to get reliable salesmen, and he 
criticised the electrical industry for having attracted or 
developed a type of house-to-house men of a most un- 
stable and fly-by-night character. The vacuum cleaner, 
he said, was the only appliance upon which the store was 
realizing profit. This business is being conducted upon 
the resale plan. 

Heating devices were carried largely to meet the de- 
mand of some customers. High-grade appliances made 
up most of the stock, although there were a few cheap 
stoves and curling irons. No profit came from this 
business, he said. This store owner was a strong booster 
for the central station and believed its advertising and 
pioneer work were valuable in building up a demand. 
He criticised the practice of one other department store 
in offering low-grade merchandise and also cutting 
prices on standard articles. This only tended to de- 
moralize the business and bewilder the customer, who 
became skeptical of the real merit of a good device and 
doubted the value of appliances on which prices had 
been slashed. 

Discounts, in this merchant’s opinion, are too short, 
unless the dealer can purchage in large quantities. The 
“spread” does not allow of sufficient advertising and 
demonstrating nor the amount of servicing that ap- 
pears to be a part of the electric appliance business. 


A MERCHANT’S VIEWPOINT 


He summed up the situation thus: “When we can get 
responsible salesmen who know the business, when there 
is sufficient margin of profit to advertise and allow for 
reductions on slow-moving stock, and when either the 
appliances require less or the customers demand less 
servicing, then I believe that electric appliances will 
Sell as any other merchandise.” 

At department store “F” the class of appliances car- 
ried was what might be termed “substandard” as the 
majority were of unfamiliar make. Curling irons were 
being offered for $1.10 each. An electric flatiron was on 
Sale for $2.25, and there were a number of flimsy stoves 
on display at varying prices. This store had in stock 
some vacuum cleaners made by a reliable manufacturer, 
and these were sold regularly at about 5 per cent below 
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the usual price. The same cleaner (selling regularly at 
$55) had been sold for $40 some time previously, when 
approximately 125 were sold. 

It is the practice here to offer a cut price leader on 
some kind of merchandise at all times. Purchases are 
made frequently in “job lots” wherever the price is most 
attractive. Asked if discounts were sufficient, the man- 
ager said that they did not buy unless the price was 
right and they were able to make a profit on turning 
the goods. The sale of cheap and flimsy appliances is 
conducted solely on a caveat emptor basis and custom- 
ers have little or no recourse when a device goes wrong. 
“Let them take it to an electrician or buy a new one,” 
was the remedy suggested. 

Department store “G” carries three makes of high- 
grade electric appliances, but specializes on one. This 
is done because of the value of the nationally advertised 
name and the belief that it is easier to push one brand 
than several. Washers and vacuum cleaners are handled 
on a resale agreement, and the manager is enthusiastic 
about the business, its profit, growth and future possi- 
bilities. Vacuum cleaners account for a large portion 
of total sales, but the other appliances move steadily the 
year round. Very little price cutting is indulged in. A 
repair and service department is maintained, and it is 
the policy of the store to satisfy customers on all legiti- 
mate complaints. A considerable amount of repair work 
is done, and the manager stated that a profit was 
realized from this business. 

Discount, this manager stated, was a little short un- 
less advantage was taken of maximum-quantity pur- 
chases. This question appears to be adjusting itself, 
and margins are now much better than two or three 
years ago. All purchases are made direct from manu- 
factuzers. 

Department store “H” does no installment-payment 
business, consequently its sales of washing machines are 
small. A high-grade line of heating appliances is car- 
ried as a part of the house-furnishing department, 
although no particular effort is made to push sales. 
The department manager had no criticism to make of 
other electric dealers nor of the central station. The 
flood of cheap electric appliances now on the market 
should not be alarming, he pointed out, for the same 
condition prevails in other lines of merchandise, and the 
public soon learns to discriminate as to quality. 


CONTRACTOR-DEALERS 


Electrical dealers generally are not established in the 
most active part of the shopping center, but, rather, 
have their stores on the outer rim. For the most part 
they are contractors whose principal business is wiring 
and fixtures. As a whole they do a considerable amount 
of repair work on appliances, and from observation their 
service in this respect is good. 

Dealer “I” asserted that his appliance business is only 
a side line as the store’s location is not favorable to 
merchandising and the firm’s chief interest is in wiring. 
A fair amount of appliances are sold, however, on a 
cash basis. He characterized the central station as the 
backbone of the appliance business in the city and cred- 
ited it with a great deal of promotion work. He doubted 
if the contractor-dealers would ever become a more im- 
portant factor in appliance sales even if they had the 
best locations in town. Department stores had the 
choice locations—to a certain extent have created them 
—and also draw the crowds of shoppers. Their adver- 
tisements are always read by women and as a conse- 
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quence are more effective than those of the electrical 
dealer even though he use the same space. The result 
is that the advertising cost to the department store is 
lower per unit sold because of the volume of sales. With 
the advantages of location, larger crowds in a shopping 
frame of mind, more effective advertising and the natu- 
ral tendency of the public to buy at the department 
stores, this dealer looks for their business to increase 
rapidly, while the electric store will be comparatively 
slow, with some abandoning appliance sales to specialize 
in contracting and fixtures. 

Dealer “J” also stated that appliances are of second- 
ary importance in his business and are carried largely 
to make a complete line. Profit is comparatively small 
and volume of sales does not warrant special effort. He 
felt that the central station was the logical outlet for 
appliances and that it was doing a good job. 

Dealer “K” has probably the best location of any of 
the dealers. Wiring and fixtures are the important part 
of his business, but careful attention is given to appli- 
ance sales in the limited space, and approximately one- 
fourth of the total income is from merchandise sales. In 
his opinion an electric shop in the right location could 
be made to pay if conducted in conjunction with wiring 
and fixtures and if a sufficiently diversified line of 
merchandise were carried. 

Dealer “M” is a factory branch store specializing on 
washing machines and vacuum cleaners. Heating de- 
vices are incidental. The manager here declared that 
the larger appliances could be sold only by outside effort 
and the branch store had been found the most satisfac- 
tory way of establishing a standard sales policy and 
training salesmen. 

Dealer “‘N” also has a good location and does a very 
fair appliance business. For a store of this size a good 
amount of advertising is done, which is reflected in the 
volume of sales. With good advertising, an attractive 
store and alert salesmen, this dealer is making very 
little use of his windows. He criticised department 
stores for offering standard lines at cut prices as leaders, 
but could see no remedy except that electrical dealers 
should combine to refuse to purchase from jobbers or 
manufacturers who sold to department stores. This 
same attitude was expressed by other electrical dealers. 

Five other contractor-dealers were all pretty much of 
the same opinion in praising the value of the local elec- 
trical league and the direct benefit of the central-station 
company’s merchandising activity. The view was virtu- 
ally unanimous that it would be detrimental to the total 
volume of appliance sales in the city were the company 
to retire from the field. The practice of a few drug- 
stores in selling a cheap grade of appliances seemed to 
trouble the dealers more than anything else because of 
the effect that using such appliances would have upon 
the public. It was not so much a question of competi- 
tion as a desire to maintain a high reputation for the 
serviceability of appliances. 


CENTRAL-STATION COMPANY 


The central-station company has always been the 
leader in merchandising and has been a strong exponent 
of the policy that if it does not carry on the pioneer 
work of introducing new appliances nobody else will. 
The company now sells 41 per cent of all the appliances 
sold in the city, and the indications are that it can main- 
tain this ratio for several years to come. Total sales for 
1923 exceeded by about 25 per cent those of 1922, and 
the company contemplates increasing its selling force. 
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Co-operation in every way possible is given to dealers, 
department stores and hardware men by the central- 
station company. The company sets a high standard in 
the quality of merchandise, and while long-time pay- 
ments are offered on the large appliances, other dealers 
are disinclined to criticise the practice. Those who do 
not offer such terms state that it is not their general 
policy to carry accounts over such long periods and they 
do not care to take business on that basis. 


CONCLUSION 


Allowing for omissions of some dealers and limiting 
the number of appliances under consideration to the 
seven leading items, the total yearly sales by all outlets 
will approximate $650,000 to $700,000. Of this total 
the central-station company is by far the greatest single 
outlet. 

It is doubtful if many of the existing retail outlets 
will disappear from the field in the near future. Per- 
haps a few contractor-dealers may discontinue appliance 
selling in order to devote their entire attention to wir- 
ing and installation work. This will be offset among 
the contractors, however, by certain others who are 
inclined to enlarge their appliance business. The cen- 
tral-station company will certainly continue its activity 
in order to keep up standards and set the pace. 

Among the hardware dealers there is a strong ten- 
dency to expand their electrical business because of its 
close relation to other household equipment. A natural 
demand has been built up, and as the margin of profit is 
fairly attractive it is a desirable line for the hardware 
store. These stores will become a more important factor 
each year. 

Department stores, with possibly one exception, are 
definitely committed to handling electrical appliances. 
They are convinced that they are well past the experi- 
mental stage and the demand is sufficiently voluntary to 
necessitate little or no development work on their part. 

From the foregoing it is apparent that both hardware 
and department stores will increase their appliance 
activities at a much faster rate than will the contractor- 
dealers. It naturally follows that their sales will become 
a larger proportion of the total. This does not mean 
that the contractor-dealers’ sales will necessarily de- 
crease, but relatively they will be a smaller part of 
the total. 

Sales are divided approximately as follows: Hardware 
stores, 3.4 per cent; department stores, 29 per cent; 
electrical dealers, 26.4 per cent; central station, 41.2 
per cent. Without doubt the total volume will continue 
to increase, but at the end of three to five years there 
will be a certain change in the percentage, and, based 
on the trend of the last three years, the following may 
approximately represent the distribution of sales: 
Hardware stores, 5 per cent; department stores, 32 per 
cent; electrical dealers, 20 per cent; central station, 42 
per cent; miscellaneous non-electric dealers, drug 
stores, etc., 1 per cent. 

This estimate is based upon the assumption that 
the change will be gradual, which seems probable be- 
cause of the unity among electrical men. It may be 
more rapid, however, and if so sales will gravitate 
toward the department and hardware stores and prob- 
ably away from dealers more than from the central 
station. Sales by miscellaneous stores will hardly 
increase beyond the above figure and may show a de- 
crease as much of their business is upon a consignment 
basis and is far from substantial. 
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Letters from Our Readers 


Place Set Apart for Suggestions, Comments and 
riticisms, to Which All Men of the Electrical 
Indtstry Are Cordially Invited to Contribute 
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Proposes Classification of Harmonics as “Triplen’ 
and “Non-triplen” 


To the Editors of the ELECTRICAL WORLD: 

It is well known that three kinds of higher har- 
monics may be distinguished in a three-phase system. 
These are: 

1. Harmonics of the order 3, 9, 15, 21, 27, 33, etc., 
which are in phase with one another in all the three 
phases. Harmonic voltages of these orders produce an 
oscillating neutral; the corresponding currents flow be- 
tween the ground connections or through delta wind- 
ings. Currents of these orders produce a pulsating, 
and not a revolving, magnetic field in three-phase arma- 
ture windings. 

2. Harmonics of the order 5, 11, 17, 23, 29, 35, 
etc., each of which forms a three-phase system by 
itself, superimposed upon that due to the fundamental 
voltages and currents. The phase sequence of these 
harmonics is opposite to that of the fundamental volt- 
ages, so that if the revolving magnetic field due to the 
fundamental currents rotates clockwise, that due to the 
fifth harmonics rotates counter-clockwise. 

3. Harmonics of the order 7, 13, 19, 25, 31, 37, etc., 
each of which forms a three-phase system of the same 
phase sequence as the fundamental voltages and pro- 
duces a revolving field in the same direction as that due 
to the fundamental currents.* 

While recently writing for a book a chapter on higher 
harmonics in the three-phase system, I was confronted 
with the necessity for an abbreviated nomenclature for 
these three kinds of harmonics, to avoid using a de- 
scriptive phrase every time one of them is mentioned. 
I was told that there were no recognized terms in 
mathematics to signify ‘‘multiple of three” and “not 
multiple of three,” to correspond to the words “odd” 
and “even.” So I asked one of my colleagues, C. L. 
Durham, professor of Latin, to coin a suitable word 
which would be internationally understood. He sug- 
gested the words “ triplen” and “non-triplen,” which 
can be used either as adjectives or as nouns. The word 
“triplen” means ‘‘one which contains an integer n three 
times”—in other words, an integer of the form 3n. 

On the same basis the words “quadruplen,” “quin- 
tuplen,” etc., and “multiplen” could be used for technical 
purposest 

The advantage of the foregoing terms is that they 
can be generally used in mathematical problems, aside 
from polyphase systems. One may speak, for example, 
of the convenience of having dimensions in drawings 
in quadruplen numbers, or of retail prices of articles in 
quintuplen numbers. 

An alternate proposal is to use the term “monophase” 
(or “uniphase”) for harmonics multiple of three, since 
they are all in time phase with each other, and to use 
the term “polyphase” for the remaining harmonics. It 


as > V. Karapetoff, “The Magnetic Circuit” (McGraw-Hill), 
age 136, 

*Tie words “threesome,” “foursome,” etc., have also been sug- 
sestei, but since such endings have already been appropriated 
eal much more important purpose, it has been decided to steer 
Clear of them. 
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is also possible to distinguish the three groups of har- 
monics according to their phase sequence. 

It may be too early yet to standardize on any nota- 
tion, but undoubtedly the importance of higher har- 
monics in polyphase systems will be on the increase 
for some years to come, and the foregoing suggestions 
are made in the hope that they may be of assistance 
to those who have to speak or write on the subject. 

VLADIMIR KARAPETOFF. 

Cornell University, Ithaca, N. Y. 


Scent rnin 
Why Some Contractors Quit Selling Appliances 


To the Editors of the ELECTRICAL WORLD: 

In one of your articles, “Who Sells Electrical Appli- 
ances?” it is stated that in a city of 500,000 some fifteen 
contractor-dealers had failed in the last three years. 
The causes of those failures are enumerated as lack of 
merchandising sense on the part of the contractor- 
dealer, too short discounts, price cutting and competi- 
tion from factory branch and specialty stores. While 
agreeing that all those factors surely were contributing 
causes, it strikes me, as a contractor-dealer, that a little 
further explanation of what was back of those failures 
would be desirable. 

About four years ago, if I remember correctly, there 
was a nation-wide movement, sponsored largely by 
manufacturers and jobbers, urging contractors to in- 
crease their sales of appliances. Glowing possibilities 
of handsome profits were held forth, and it was hinted 
that central-station companies would retrench in their 
merchandising departments. So, having enjoyed the easy 
profits of the war-time “sellers’ market,” many contrac- 
tors “fell for” the scheme. What happened late in 1920 
and in 1921 hardly needs repeating. 

When depression came manufacturers and jobbers 
forgot the contractor-dealers in their scramble to find 
outlets for their stocks. Appliances were sold to whom- 
soever would buy, and discounts that had never been 
dreamed of by the contractor-dealers were offered to 
large purchasers. The dealers were left high and dry, 
many with large stocks on hand in a falling market. 
Not only did they have to meet new competition from 
non-electric stores favored by better discounts, but 
some manufacturers further complicated the situation 
by establishing retail stores of their own. In view of 
those conditions, it is not much wonder that many of the 
contractor-dealers “dropped by the wayside.” 

This matter of discounts has long been a thorn in the 
side of the contractor. The fact that the department 
stores buy direct from manufacturers has been men- 
tioned several times in your articles. By so doing they 
secure the jobbers’ discount of about 50 per cent. On 
the other hand, the average contractor must buy from 
the jobber at discounts of only 30 to 37.5 per cent and 
maybe 40 per cent in rare instances. Why is it that 
manufacturers who urge the contractor to engage in the 
appliance business will turn around and sell direct to his 
keenest competitor at maximum discounts and at the 
same time force the contractor to buy through a jobber? 

J. C. KINCAID. 


[The ELECTRICAL WORLD is not unmindful of the ap- 
parent discrepency between discounts extended to 
dealers of different classes. When the series of articles 
has been completed a composite analysis will be made, 
and, among other things, the matter of discounts will be 
discussed.—EDITORS. | 








Central Station and Industrial Practice 


Installation, Operation, Maintenance, Test and Repair of 
Generation and Distribution Equipment, and Methods of Economically Utilizing 
Electric Service in Large Industrial Plants 





Maintenance Schedule of Texas Company 


Covers Buildings and Yards, High-Tension and Low-Tension Ap- 
paratus and Transmission Lines—Details of System and 
Method of Applying Will Be Given 


OOD operating results are de- 

pendent on the ability of an 
operating force to find and remove 
the causes of trouble before the 
trouble actually occurs. Equipment 
that is housed ina generating station 
or an attended substation is com- 
paratively easy to watch because 
some one is on hand constantly to 
see that it is kept in operation. The 
problem is a more difficult one in the 
case of transmission lines that must 
be stretched over large areas and 
are in position where the vagaries 
of climate make the physical job of 
watching them even more difficult. 
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MAINTENANCE OF EQUIPMENT 


Transmission System 


To solve these problems a rather in- 
teresting form of maintenance sched- 
ule has been adopted by the Texas 
Power & Light Company of Dallas. 
In the application of this schedule 
the first step is the organization of 
the maintenance forces so that there 
shall be divisions of a size that can 
be properly handled by the men who 
are made responsible for each divi- 
sion. Each district should be under 
the supervision of a responsible head 
to whom are assigned sufficient 
patrolmen to cover the lines properly. 
The second step is a carefully laid- 
out maintenance schedule. The Texas 


Power & Light Company first decided 
on the inspections that should be 
made on each piece of high-tension 
and low-tension apparatus in the 
transmission line and _ substations 
that are a part of the transmission 
system. These inspections, which 
will be outlined in later articles, 
were grouped according to classes 
of equipment and then arbitrarily 
numbered in consecutive order. A 
5-in. x 8-in. card was made out for 
each inspection and the details and 
serial number of each inspection 
were set down. These cards were 
made out for each division and filed 
in the division chief’s office. The 
information was also put on 44-in. x 
6-in. loose-leaf sheets and bound in 
a loose-leaf binder so that each pa- 
trolman could have the information 
to carry in his pocket. Based prin- 


FORTY EIGHTH WEEK INSPECTION REPORT FOR MCKINNEY DISTRICT 
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PROPER MAINTENANCE IS OBTAINED ONLY BY THOROUGH SCHEDULED INSPECTION 


Left, top—Details for conducting each 
scheduled inspection filed by serial number. 
One set of 5-in. x 8-in. cards is kept in 
division chief's office and similar informa- 
tion is kept by each patrolman in loose-leaf 
notebook classified by serial number. 


Left, center—Tickler card (5 in. x 8 in.) 
for scheduled inspections. 

Right, top—Form of order (84 in. x 11 
in.) for weekly inspections mailed to respec- 
tive patrolmen each week. Numbers refer 
to inspection to be performed. 
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Space is 


provided for conditions found and any com- 
ments required. 

Bottom—Maintenance ledger (12 in. x 14 
in.) posted from patrolmen’s reports and 
divided into sections corresponding to sta 
tions, lines and districts. 
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cipally on the cost and the possibility 
of service interruptions, a schedule 
of the frequency of each inspection 
was made up. Operating experience 
gave the necessary information on 
which to make these determinations. 

Each patrol district was then con- 
sidered, and the inspections were 
grouped so that the travel would be 
minimized. It was necessary that 
annual inspections should be ar- 
ranged at such times as the load 
conditions would permit. With these 
determinations made it was then 
possible to make up a tickler file 
from which the division chief could 
determine at a glance the amount of 
work to be done in each of the fifty- 
two weeks of the year. 

In making up the weekly schedules 
only the inspection numbers are set 
down as the men have the details of 
each inspection in their books and 
can turn to them for the informa- 
tion. On Friday of each week the 
chief clerk in the office of the division 
chief picks out all the inspection 
ecards for the following week and 
makes out an 84-in. x 11-in. sheet 
for each station or line for each 
patrol district. These are mailed to 
the respective patrol or repair men, 
who perform the duties allotted and 
report, in the space provided on each 
sheet, the conditions found, the re- 
pairs or adjustments that were 
made and any observations that are 
thought of interest. Any inspections 
that could not be made are noted 
and carried forward into succeeding 
weeks until cared for. 

At the close of the week the record 
sheets are mailed back to the division 
chief’s office, where the information 
is entered in the maintenance ledger, 
which consists of a loose-leaf book 
with 12-in. x 14-in. sheets divided 
into sections corresponding to the 
various stations or lines in each 
patrol district and with sufficient 
sheets to permit grouping of each 
inspection so that there shall be a 
complete history of what has been 
done to each piece of apparatus un- 
der the various inspections. The 
real success of the system is de- 
pendent on prompt execution of all 
inspections, conscientious, thorough 
and intelligent carrying out of the 
work and reports in detail of every- 
thing found. 

As laid out for the Texas Power 
& Light Company, the maintenance 
schedule covers four main divisions, 
which are (a) buildings and yards, 
(b) high-tension apparatus, (c) low- 
tension apparatus, and (d) transmis- 
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sion lines. The detail schedule is of 
interest to operators who have these 
problems to meet, even though the 
conditions on this property may 
make necessary some changes in the 
details if such a schedule be applied 
to another property. The detailed 
inspection provided for under each 
of these heads will be presented in 
succeeding issues of the ELECTRICAL 
WORLD. 
aia tae 
Testing Polyphase Meters 
in the Field 


By F. E. HOWELL 


Foreman Meter Department, Midland Coun- 
ties Public Service Corporation, 
Santa Maria, Cal. 

HERE have been several articles 

in the ELECTRICAL WORLD de- 
scribing methods of combining ro- 
tating standard wattmeters. with 
variable-load instruments for con- 
venience in testing single-phase 
meters. This company has been 
using a similar equipment for the 
past four years with very satisfac- 
tory results. Recently we have en- 
larged upon this idea in order to 
obtain the same efficiency and con- 
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venience in in- 
stallations. 

Two single-phase rotating stand- 
ards and two multi-ratio current 
transformers were installed in a box, 
with leads permanently attached to 
the instruments and one snap 
switch controlling both standards, as 
shown in the accompanying illustra- 
tions. By connecting the primary 
leads of the standard current trans- 
formers to each side of the service 
switch, with a jumper around the 
third blade, the switch may be 
opened, throwing the test equipment 
in series with the consumer’s meter- 
ing equipment. This procedure has 
been found very satisfactory where 
the consumer’s load is used for test- 
ing. Test receptacles may be in- 
stalled on each switch to receive the 
plug on the ends of the test leads. 


Removing and Preventing 
Rust in Penstocks 
By GEORGE H. BRAGG 


Engineer of Maintenance Pacific Gas & 
Electric Company, San Francisco 


testing polyphase 


HEN an exposed steel structure 

shows evidence of deterioration 
due to rust, the surface should be 
cleaned before a protective coating 
is applied, because experience has 
demonstrated that the most effective 
paint would be wasted and the labor 
to apply it would be lost if this pre- 
caution should be overlooked. Hence, 
when rust barnacles of extraordinary 
size and pits of unusual depth were 
found in a penstock on the system 
of the Pacific Gas & Electric Com- 
pany after a comparatively few years 
of service, there was only one course 
to pursue to stop the action and pre- 





COMPACT APPARATUS FOR CONDUCTING FIELD TESTS 
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CLEANING PENSTOCKS 
BY SAND BLAST 


Length of pipe cleaned and painted 
per eight-hour shift, ft............ 25 
Area of pipe cleaned and painted per 
eight-hour shift, sq.ft. .... 
Velocity of draft of air in 
ft. per minute 
Air aes at machine, lb. per square 
GR Ay Knot hats VSN MOSER Ne baa OO 
Quantity of air per nozzle, cu.ft. per 
minute 
Weight of sand per square foot of pipe 
SOM, GR oad b ore be bs seed eee oe 5 to7 


serve the strength of the pipe. This 
penstock is fabricated of steel plates, 
varying in thickness from +s in. to 
? in., rolled and riveted together, 
making a pipe varying in diameter 
from 7 ft. at the upper end to 43 ft. 
at the lower end, the total length 
being 6,700 ft. It furnishes water 
to the Wise power house, which has 
a capacity of 12,500 kva. under a 
head of about 500 ft. 

The sand blast was adopted as the 
best method to clean the pipe. The 
direction of the natural draft in the 
pipe was usually from the lower to 
the higher elevations. This was 
augmented by fans which prevented 
a reversal and caused the air to move 
at the rate of approximately 6 ft. per 
minute. Wooden bulkheads were 
placed in the pipe at the knolls or 
highest points in the profile to 
permit simultaneous operations by 
several crews without handicapping 
each other. 

The sand-blast machines were 
taken inside the pipe and placed close 
to the working area, it having been 
found that the best results were 
obtained when 50 ft. of hose to the 
nozzles was not exceeded. The air 
supply was conveyed from the com- 
pressors by means of a line of 
screwed pipe laid parallel to the pen- 
stock, thence by a rubber hose in- 
serted through the rivet-pass holes 
in the penstock to machines inside. 

The machines were placed under 
the holes and the sand was poured 
directly into them with the aid of a 
funnel. After being discharged the 
mixture of rust and sand was scooped 
into the machine and blown outside 
through the nozzles inserted in the 
rivet-pass holes. 

The best efficiency and progress 
was made when two eight-hour shifts 
were employed consecutively to sand- 
blast, after which the third shift 
cleaned up, moved the equipment 
ahead and put it in order for use by 
the next shift. Meanwhile the 
painters followed at the same rate, 
always keeping within 50 ft. to 100 
ft. from the sand-blasters. Under 
the rigid inspections maintained the 
conditions given in the above table 
were present. 


penstock, 
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Graded Monterey beach sand from 
a silica formation was used through- 
out the job. 

After due consideration of the 
merits of the various protective coat- 
ings on the market, it was decided to 
apply two coats of red lead by means 
of bristle brushes. The paste was 
carefully mixed in the following pro- 
portions: 100 lb. red-lead paste and 
2 gal. boiled linseed oil. Just before 
using there were added 5 lb. lith- 
arge and 2 quarts boiled linseed oil. 

The first coat was allowed to dry 
and harden for one week before the 
second coat was applied. After apply- 
ing the first coat an inspection of the 
work indicated that the material was 
not reaching the deeper pits in the 
metal, in spite of the fact that great 
care was used in brushing. It 
was concluded that air was being 
pocketed under the film of paint, 
which later expanded and_ burst 
through, leaving a minute area of 
metal exposed. The difficulty was 
corrected by going over the work 
after a lapse of one hour and “‘touch- 
ing” all places not covered. 

When the work was about 50 per 
cent complete it became evident that 
the painting progress was not keep- 
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ing after the paint was partly set. 

Although the work was carried on 
in January and February, the tem- 
perature inside the pipe ranged from 
48 deg. F. to 110 deg. F., the higher 
temperature coming during the day. 
It was found that the fumes from the 
paint created by the heat was more 
or less objectionable to the workmen 
and necessitated that the application 
be confined to the cooler weather dur- 
ing the night period. 

Aside from prolonging the life of 
the pipe, the restoration of a smooth 
surface for the flow of the water 
reduced the friction losses in the pipe 
by 25 per cent and increased the total 
effective head at the power house by 
approximately 3 per cent. 





Special Insulator Used for 
Street-Light Drops 


By R. A. HAMMOCK 
Superintendent of Electrical Distribution, 
Public Service Company of Colorado, 
Denver 

WING to the trouble experienced 
from arc-light drop wires crys- 
tallizing and breaking when rigidly 
tied the special insulator attachment 
shown in the accompanying illustra- 


Yrnsulator 
attachrrerct 


INSULATOR ATTACHMENT ALLOWS STREET-LIGHTING DROP TO SWING FREE 
AND PREVENTS BREAKING 


ing pace with the sand-blasting. Air 
brushes were therefore substituted 
for the hand brushes and, as might 
be anticipated, proved considerably 
faster, although there was a greater 
tendency for the red lead to separate 
from the oil and “run.” This diffi- 
culty was corrected by hand brush- 


tion was developed by the Public 
Service Company of Colorado. The 
attachment consists of a piece of 
slotted porcelain held to a standard 
pin-type insulator by metal straps. 
This alows the street-lighting drop 
wire to hang free, and as it swings 
in the wind it bends over a large 
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enough radius to prevent breaking 
the wire. 

Since the adoption of this device 
no trouble has been experienced 
with open circuits from the breaking 
of the duplex drop at the lower insu- 
lator. The attachment is also used 
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for transformer risers instead of a 
pin and insulator or a bracket and 
insulator. In this case a tie wire is 
used to make a permanent fastening. 
The device is now made by one of 
the large line hardware manufac- 
turers. 


nee 


Overhead Distribution Construction 
Standardized Practice as Developed and Used by the 
WEST PENN POWER COMPANY, PITTSBURGH 


Reinforcing and Identifying 
Distribution Poles 


Reinforcing.—Poles which have de- 
cayed beyond the allowable amount, the 
upper portion being sound, should be 
reinforced wherever feasible. However, 
po.es shall be reset rather than rein- 
forced if they may be lowered and still 
give sufficient clearance and proper 
grading of the line. In municinalities 


See -Face pole arid 
Stub sliglrtly 


4"x75 |b per ft. 


See detail, F16.9 


TABLE V—DIMENSIONS OF STUBS FOR 
REINFORCING POLES (FIGS. 5 AND 6) 


Minimum 

Length Total Minimum] 
of Pole, —— Distance ——~ Length Diameter 

Ft A B of Stub of Stub 

rm. Tr FR me FR Fe In. 

30 4 4 3 0 9 10 8 

35 4 4 3 0 10 4 y 

40 4 10 3 6 10 10 10 

45 5 4 a 0 il 10 11 

50 5 10 4 6 12 #10 12} 








the unsightly appearance of stubs may 
prevent their use except in alleys or 
similar locations. 

The method shown in Fig. 5 will nor- 
mally be used, alternating the stubs to 
the right and left side of the lead. The 
construction shown in Fig. 6 wil! nor- 
mally be used when it is necessary to 
place the stub in line with the lead. In 
these methods the butt of the pole in the 
ground acts as a support for the stub. 
It is therefore necessary to make sure 
that the butt is sound and, from the 
nature of the rot in adjacent poles, is 
likely to remain sound so as to give 
Sultab'e bearing to the pole. 

The method shown in Fig. 7 is an al- 
ternate to the method shown in Fig. 5 
and provides for removing the old butt 
and placing the stub in the old hole. 
Fig. 8 is an alternate for Fig. 6 and 
Provides for removing the old butt and 
Placing the stub in the old hole. 


"0 4 
I-Beam, © long: 


Figs. 7 and 8 should be used when- 
ever the excavation of stub hole ad- 
jacent to the pole would be difficult, as 
in rock, or when the butt of the pole 
will not give a firm bearing to the stub. 
They should also be used when the pole 
is nearly or entirely rotted off and 
where the decay extends to an appre- 
ciable distance above the ground line 
and is liable to weaken the pole where 
the fastenings are applied. 


® 
2 *;Recess pole arr 
/ Stub to receive 
’  stubbing I-beam 
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FIGS. 5 TO 8—FOUR METHODS OF REIN- 
FORCING DISTRIBUTION POLES 


Material for Stubs.—Stubs shall be 
made from (a) sound new chestnut 
cut for that purpose, (b) sound chest- 
nut or cedar cut from new poles, or 
(c) sound chestnut or cedar cut from 
old poles in exceptionally good condi- 
tion. All stubs shall be brush-treated 
for their full length with the treatment 
required for poles. The circumference 
at the ground line of all stubs shall be 
not less than that required for a new 
pole of the same material as the stub. 
Stubs shall be set to the same depth as 
required for a new pole of the height of 
the pole to be reinforced. 





FIG. 9—STANDARD CAST-IRON-GALVAN- 
IZED-POLE REINFORCING WASHER 


stub slightly 
___¥y 


241 


Handling of Pole and Stub.—Always 
see that all soft or decayed wood is re- 
moved from the pole, including outside 
brittle layers of sapwood. In case it is 
impracticable to remove the stub by 
the methods shown in Figs. 7 and 8, 
saw off the old pole below the ground 
line and cover it over with earth. Be- 
fore setting the new stub trim off the 
sides of the hole and remove all loose 
earth and rotted wood. Do not use 
such earth for filling the hole, as the 
fungus causing the rot is present in 
this earth and will accelerate decay. 
Face the pole at the bottom and the 
stub at the pole slightly to insure good 
contact between the pole and the stub, 
and if necessary at the reinforcing 
washers. The details of the reinforcing 
washers are shown in Fig. 9. Jam ali 
threads projecting beyond nuts after 
bolts have been thoroughly tightened. 

Identification.—Poles shall be identi- 
fied by means of a copper disk 2} in. in 
diameter countersunk into the pole 4 in. 
The location of the disk shall be on the 
face of the pole 7 ft. above the ground 
line. These disks will be attached to 


pole arrd yx “sss Recess pole and 
’ Stub toreceive 
: Stubbing [-bearm 





TABLE VI—DIMENSIONS OF STUBS FOR 
REINFORCING POLES (FIGS. 7 AND 8) 


Minimum 
Length Total Minimum 
of Pole, —— Distance ——~ Length Diameter 
Ft. A B of Stub of Stub 
Mr me MK. my FR In. 
30 4 8 3 0 10 2 8 
35 + 8 3 0 10 8 9 
40 5 2 3 oo 2 10 
45 2 8 4 0 12 2 11 
50 6 2 4 6 13 2 12} 





the pole by means of a dating nail 
driven through the hole in the center of 
the disk. The dating nail is to bear the 
last two figures of the year in which 
the pole is set. 

New poles shall be identified as above 
upon being set; old poles will be identi- 
fied by special screws for that purpose. 
When a pole is reset the old dating nail 
and disk will be moved, so that its posi- 
tion shall be again 7 ft. from the 
ground line. An additional dating nail 
will be driven 3 in. below the disk the 
year a pole is reset or reinforced. 

Attachments.—No attachments on 
foreign or affiliated poles shall be made 
until proper approval is obtained. 
Likewise, no foreign attachments on 
the company’s poles shall be allowed 
except with prior approval. All agree- 
ments as to attachments shall be in 
writing and receive approval of the 
right-of-way department. 
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ASSEMBLING CURRENT-LIMITING REACTORS WITH LONGITUDINAL AXIS HORIZONTAL 


Horizontal Reactors for 
Limited Space 
By F. H. KIERSTEAD 


Engineer General Electric Company, 
Pittsfield (Mass.) Works 

ERY often in power stations the 
space available for installing 
current-limiting reactors is quite 
small in width, while the height and 
depth are greater. This occurs when 
the reactors must occupy cells with 
the same width as switch and regu- 
lator cells. In such cases space is 
economized by assembling the re- 
actors with their longitudinal axis 
horizontal. The reason for this is 
that the lengthwise dimension of the 
reactor can be made small if the 
diameter is made large. Such a re- 
actor is assembled with its length- 
wise dimension in the direction of 
the width of the space, while the 
diameter dimensions extend in the 
direction of the depth and height. 
The base required for the hori- 
zontal type of reactor is somewhat 
difficult to manufacture and there- 
fore may be more expensive than 
the base used with reactors in which 


the axis is vertical. Furthermore, 
the number of concrete pillars which 
support the conductors increase as 
the diameter increases. For these 
two reasons, therefore, horizontal- 
type reactors may be more expensive 
than the vertical type, in spite of 
the fact that the former can easily 
be built with a shape that is more 
economical of copper and losses than 
the latter. 





Instruments Used by Cen- 
tral Station Meter 
Department 


OLLOWING a liberal policy as to 

the purchase of instruments and 
equipment for meter department use, 
the Worcester ( Mass.) Electric Light 
Company maintains the equipment 
given in the accompanying table. 
This company serves a population of 
approximately 200,000, the total 
number of customers on the system 
at the beginning of the present year 
being 39,567 and the total number of 
meters, including 392 demand in- 
dicators being 40,902. 
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Advantages and Limitations 


of Coal Storage 


NY system of cranes, drag 
scrapers, conveyors or trestles 
utilized in a_ coal-storage plant 
should be measured by comparing its 
limitations and advantages with the 
items given below, according to the 
views expressed by H. E. Burch and 
H. V. Coes in a paper presented at 
the recent annual meeting of the 
A. S. M. E. 

1. It must be of such design that 
it can be easily extended both as to 
ground covered and hourly capacity 
to take care of any future require- 
ments called for. 

2. It must meet the operating 
maintenance and interest formula. 
Do not base the ton cost of handling 
and reclaiming the coal on the an- 
nual coal consumption, as all coal 
consumed may not be stored but may 
be used directly. 

3. Boats or railroad cars must be 
unloaded rapidly and economically. 

4. Coal should be stored in such a 
manner that spontaneous combus- 
tion is prevented. 

5. It must be a system that can 
reclaim the coal economically and 
one which can quickly and easily 
fight fire. 

6. The system should be flexible 
enough to allow for future exten- 
sions and should not block growth of 
the plant. It should be mobile 
enough to adapt itself readily to an 
entirely new location. 

7. The trackage facilities should 
be laid out to handle the coal traffic 
properly without interrupting the 
general plant traffic; Provide gravity 
facilities if possible for handling 
cars over the track hopper. 


TEST INSTRUMENTS OF THE WORCESTER ELECTRIC LIGHT COMPANY METER DEPARTMENT 


1 Westinghouse precision wattmeter (0.5 
and 5-amp. coils) 

1 Westinghouse precision wattmeter (5, 20 
and 100-amp. coils) 

1 Westinghouse precision voltmeter 

1 Westinghouse precision 10-amp. amme- 

ter 

Westinghouse precision 6,000-omh resist- 

ance 

Leeds & Northrup potentiometer, type K 

Weston standard cells 

100-amp. shunt 

15-amp. shunt 

galvanometer 

volt box 

eall bracket 

right-angle prism attachment 

angle minor 

variable resistance 

Silsbee current transformer testing set 

Silsbee potential transformer testing set 

phase shifter 

phase sequence indicator 

duct temperature indicator 

Leeds & Northrup illuminometer and 

sphere 

Spencer binocular microscope 

2,000-megohm megger 

Weston milliameter 

States Co. meter-testing boards 


— 
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special test board 

G.E. type IB rotating standards 
G.E. type IB-6 rotating standards 
multipliers 

Westinghouse single-phase rotating 
standard 

Westinghouse three-phase rotating 
standard 

Mowbray rotating standards 
Sangamo rotating standards 
Thompson 100-amp. A.C. ammeter 
Thompson 50-amp. A.C. ammeter 
Thompson 15-amp, A.C. ammeter 
Thompson 5-amp, A.C. ammeters 
Weston 100-amp. D.C. ammeter 
Weston 15-amp. D.C. ammeter 


mom licr 


G.E. 150/300-volt A.C.-D.C. voltmeter 
G.E. 15-volt A.C. voltmeter 

+.E. 600-volt D.C. voltmeters 

G.E. 15/150-volt D.C. voltmeter 

G.E, 1.5/15/150-volt D.C. voltmeter 
G.E, 150-volt D.C. voltmeter 
Westinghouse ammeter, 1 and 2 amp. 
25-200 amp., 300/600-volt wattmeter 
Y-box for same 

3-amp., 150-volt wattmeter 

2-amp., 150-volt wattmeters 

75-amp., 150-volt wattmeter 
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Weston 300/600-volt A.C.-D.C. voltmeter 
Weston 150/300-volt A.C.-D.C, voltmeter 


3 15-amp., 150-volt wattmeters (with multi- 
pliers) 

50-amp., 150-volt wattmeter 

20/40, 300/600-volt three-phase watt- 
meter 

10-amp., 150-volt wattmeter 

200-amp., 150-volt wattmeter 

Graphic tachometer with generator 
Westinghouse cycle counter 

G.E. standard current transformers 
Westinghouse standard potential trans- 
former 


— pa 
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2 Steam-engine indicators 

6 Westinghouse graphic ammeters 

8 Westinghouse graphic voltmeters 

4 125-amp. Splitcore current transformers 
4 250-amp. Splitcore current transformers 
2 500-amp. Splitcore current transformers 
1 1.000-amp. Splitcore current transformer 
11 States Co. phantom loads, 35-amp., 


110/220 volts 

States Co. phantom loads, 75 amp., 

550 volts 

1 States Co. phantom loads, 150 amp.. 
110/220 volts 

1 States Co. phantom loads, 300 amp., 
110/220/550 volts 

1 States Co. phantom loads for relay 
testing 
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Advertising, Selling and Service Methods 
Commercial Organization and Management, Customer and Trade Relations, Public 
and Financial Policies, and Reports of Company Plans and Experiences 





Electric Domestic Science 


in School Pays Own Way 


A EXCEPTIONALLY interest- 
ing use of the home economic 
department of the high school of 
Edgerton, Wis., is being made 
whereby instruction in electric cook- 
ing is being given and at the same 
time the cost of the electrical equip- 
ment of the department is being paid 
for. All cooking operations are done 
electrically, and energy is furnished 
from the lines of the Janesville 
(Wis.) Electric Company. 

The town of Edgerton has a popu- 
lation of about four thousand people, 
and the high school’s department of 
domestic science has been developed 
into something of a community 
affair. It has taken charge of nearly 
all the banquets held in the town 
and the girls in this department have 
fed as many as three hundred people 
at a single gathering. Other work 
for the community is done by the 
girls, particularly during the canning 
season, when a substantial part of 
the canning done at Edgerton is the 
work of the domestic science depart- 
ment. 

The electrical equipment consists 
of twenty-four electric stoves, two 
large electric ovens and one large 
electric range. The entire installa- 
tion has cost the town of Edgerton 
practically nothing, as the depart- 
ment has been a financial success, the 
equipment having been purchased 
from money earned by serving ban- 
quets and doing canning work for 
various people in the community. 





Customers’ Deposits Not 


Advance Payment 


- HANDLING central-station cus- 
tomers’ accounts some companies 
are requiring step-by-step deposits 
in the following manner: Before 
Service is granted an initial deposit 
of $5 is required. Assuming a bill 
of 31.50 for the first month, this 
amount is substracted from the $5 
pay nent, leaving $3.50 to the cus- 
tomer’s credit. Assuming a bill of 
$2 each for the next two months, the 


customer owes the company 50 cents 
at the end of the third month. The 
company then collects this balance 
and asks for another $5 before being 
willing to continue the service. The 
utility naturally objects to paying 
the customer interest on his balance 
under these circumstances. 
Discussing this practice recently 
with a representative of the ELEc- 
TRICAL WORLD, W. M. Black, chief 
engineer of the Maine Public Util- 
ities Commission, Augusta, pointed 
out that the officers of such com- 
panies have clearly mistaken a de- 
posit for an advance payment. “A 
deposit,” said Mr. Black, “is a sum 
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the situation is understood there 
does not seem to be any reason for 
changing the rule requiring that 
interest be paid on a customer’s de- 
posit before service is rendered.” 





Post Card Follow-Up of 


Complaints 


HE Minneapolis General Electric 

Company makes a practice of 
sending out daily to customers who 
have entered a trouble call with its 
service department about twenty 
post cards with prepaid return cards 
attached. For the most part cards 
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RETURN POST CARD INVITES CRITICISM OF SERVICE 


paid to the company by the customer 
which remains in the possession of 
the company until the customer 
ceases to obtain service from it, or 
else the company voluntarily returns 
the deposit, feeling that such a guar- 
antee is no longer necessary in the 
particular case. The sum has no 
relation to the current bill for serv- 
ice. The bill is rendered just as 
though no deposit had been made 
and payment is expected in the usual 
manner. Should the customer refuse 
to pay his bill, the company would 
then discontinue the service, sub- 
tract the amount due from the sum 
deposited and return the balance to 
the party making the deposit. When 
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are sent at random, but whenever a 
complaint is received from a cus- 
tomer who is inclined to be critical 
particular care is taken to see that 
that customer receives a post card. 
From the returns received the com- 
pany has learned that customers look 
upon these cards as a convenient 
means for registering a criticism in 
the event that they have one to make 
or for expressing commendations. 
The responses received by the com- 
pany have enabled it to discover and 
rectify immediately any dissatisfac- 
tion which might grow to be a sore 
spot. The accompanying cut shows the 
form of card used. The practice has 
been in effect now for more than ten 
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years, and the company feels satis- 
fied that the results gained in closer 
contacts with customers and clearing 
up of misunderstandings are well 
worth the time and expense incurred. 





**Experience”’ Advertise- 


ments for Electric 


Vehicles 


SERIES of advertisements em- 
phasizing the successful experi- 
ence of local electric vehicle users has 
recently been started in the press of 
the territory occupied by the Edison 


THE CARTER’S INK COMPANY 


uses ELECTRICS because— 


ical unit of 


“we have found them an econom. 
. aa © 


ELECTRICAL WORLD 


have passed through the hands of the 
league staff and have been checked 
with a view to making recommenda- 
tions necessary in improving the in- 
stallations. 

The extent to which the league’s 
recommendations have been accepted 
is set forth in the following results: 

1. Increase of 200 watts to average 
classroom, thus boosting the illumina- 
tion 1.2 foot-candles to an average in- 
tensity of 4 foot-candles. 

2. Increase of 1 to 2 watts for every 
3 sq.ft. in gymnasiums and auditoriums. 

3. Use of standard commercial light- 
ing units, generally of the total inclos- 
ing type. 

4. Average distancing of ceiling out- 


says 


im commercial use. Greater safety, lower 
cost of upkeep, more days in service and 
fewer in the repair shop, are some other 


s—and still many 
more advantages to ELECTRICS. Send 
for a copy of “The OTHER Reasons” 
Every reason is a fact 


Ss copetents of The Cosuars tat Comen 
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ELECTRIC TRUCK DEPARTMENT 
39 BOYLSTON ST. BEACH 3300 


‘With « double system of batteries. the Ginter Com 
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good reasons, and there are still more May 
we send you a copy of “The OTHER Res. 
sons”? Every reason is a fact. 


May we send you « leaflet. about ELEC: 
TRICS, called “ The OT! Reasons”? 
Every reason in it is a fact. 


For five years the Edgar T. Ward's Sons Co. has 
using Elec 


EDISON LIGHT 
ELECTRIC TRUCK DEPARTMENT 


BEACH 3300 | il 39 BovisToN St. BEACH 3300 


TYPICAL REASONS FOR THE USE OF ELECTRIC TRUCKS GIVEN BY USERS 


Electric Illuminating Company of 
Boston. The usual “talking points” 
for electric transportation are re- 
inforced by quotations from execu- 
tives in industrial and mercantile 
organizations testifying to the excel- 
lent service given by electric trucks 
over various periods. Every reason 
given in this series for the use of 
electric trucks is a fact from experi- 
ence. 





Adequate Electric Outlets 


for Denver Schools 


HROUGH the efforts of the Elec- 
trical Co-operative League of 
Denver, Col., adequate illumination 
and a sufficient number of electrical 
outlets and switches are being in- 
stalled in the new public school build- 
ings now under construction in that 
city. By an arrangement with the 
board of education standard elec- 
trical equipment applicable to all 
classes of construction was recom- 
mended by the league to the board’s 
architects and chief engineer. 
So far plans on fourteen of the 
twenty-two individual school projects 


lets in corridors reduced from 40 ft. 
to 20 ft. 

5. Installation of conduit in all class- 
rooms, assembly halls and auditoriums 
to permit ultimate use of loud speakers 
in connection with the plan to “radioize” 
Denver’s public school system. (In the 
meantime this conduit is finding eco- 
nomical use in providing wires for 
clocks and buzzers.) 

6. Installation of one convenience 
outlet, duplex flush type, and addition 
of one switch in every room, large or 
small. 

7. Distancing of foot-lighting outlets 
on stage reduced from 12 in. to 6 in. 
and 9 in. 

8. Addition of one and generally two 
Kleigel outlets to school auditorium 
stages. 

9. Footlights supplemented by border 
lights on all stages. 

10. Installation of convenience out- 
lets in orchestra pits of all school 
auditoriums. 


Something of the results in boost- 








ADDITIONAL OUTLETS ADDED 
DURING 1923 














First Second 

Six Months Six Months Total 

Convenience 1,437 1,374 2,811 
Co eer 205 312 517 
POPREERE ov cscr 186 198 384 
a 571 608 1,179 
Miscellaneous 45 76 121 
TOO cesses 2,444 2,568 5,012 
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ing business for the electrical indus- 
try are shown by the general field 
work of the league. Figures show 
an actual increase of 5,012 outlets t. 
jobs, such as office and store build 
ings, display windows, theaters, 
schools and residences. 





Selling Better Lighting in 
a Small City 


OW the central-station company 

that cannot well afford to em- 
ploy an illuminating engineer can 
stimulate interest in better store and 
window lighting has been satisfac- 
torily solved by the Colorado Springs 
(Col.) Light, Heat & Power Com- 
pany. About two years ago the 
manager of the company hit upon a 
plan of utilizing students in the 
physics class of the local college. It 
was planned to have a student make 
surveys of store and window lighting 
and submit recommendations for im 
provement. 

The company obtained a _ foot- 
candle meter and started a student 
to work. It was soon found that the 
young man had too many diverse 
interests to do the job properly. 
Another student was tried with the 
same result. An appeal was then 
made to the professor of physics, 
who agreed to try out the plan him- 
self provided the president of the 
college did not object. The central- 
station manager finally sold the presi- 
dent the idea by showing him that it 
would give the college a better stand- 
ing in the community, broaden its 
usefulness and give it more prestige. 
He pointed out how it would actually 
tie the college in with local commer- 
cial and industrial problems. It also 
offered an opportunity for closer con- 
tact with the business men of the 
community in a manner they could 
grasp from a commercial standpoint, 
making their support of the college a 
little stronger. 

The physics professor has been 
carrying on the work now for two 
years, and the company, the con- 
sumer, the college and the man him- 
self have all profited. He receives a 
monthly salary for his services and 
has taken a great interest in the 
work. He has made a study of 
illumination problems so that he can 
render the customer a truly valuable 
service, and during one summer vaca- 
tion, while in the East, the company 
arranged to have him visit the lamp 
manufacturers and some of the 
laboratories to equip himself better 
to handle the work. The physics pro- 
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fessor spends some of his evenings 
and spare time making lighting sur- 
veys and working up his recom- 
mendations. The reports submitted 
to the customer contain the state- 
ment: “This report is furnished 
through the courtesy of the Colorado 
Springs Light, Heat & Power Com- 
pany.” In this way the central sta- 
tion is tied in and receives the credit 
to which it is entitled. 

In the small town that has no col- 
lege the professor of physics in the 
high school could be interested in the 
same way. Every institution of 
learning is anxious to increase its 
usefulness in the community, and 
there should be no difficulty in per- 
suading a high-school principal or 
board of education of the value of 
such service. Naturally people of a 
city or town have a keen sense of 
local pride in their schools, and this 
has been a strong factor in the suc- 
cess of the Colorado Springs com- 
pany’s method of selling better 
illumination. 





Revenue from Industrial 
Heating $1,500,000 

NQUIRY among _  central-station 

power engineers who have taken 
one of the several courses in indus- 
trial electric heating under the aus- 
pices of the N. E. L. A. Power 
Bureau shows that in sixteen com- 
panies during the past two years a 
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total of 18,000 kw. of industrial heat- 
ing has been added by engineers 
taking the training. The energy 
consumption of this additional load 
totals 26,000,000 kw.-hr., says V. M. 
F. Tallman, chairman of the Power 
Bureau, and it has yielded a revenue 
of $485,000 to the central-station 
companies. 

Prorating these results in terms of 
the total number of men taking the 
courses, it is estimated that the 
total gain to the central-station in- 
dustry has been 50,000 kw. in heating 
load, an actual use of 80,000,000 kw.- 
hr. and a total revenue of $1,500,000. 
Beginning in the middle of March, a 
similar course will be conducted 
through the co-operation of the 
electrical manufacturers with the 
association. 





Utility Makes Every Week 
“Thrift Week” 


MMENCING during “National 

Thrift Week,” the Illinois Power 
& Light Corporation, with head- 
quarters in Chicago and operating 
in various sections of the Middle 
West, launched a thrift campaign 
that will be waged throughout the 
entire year. ‘Make this your thrift 
year” is the slogan adopted. During 
the last four and one-half months of 
1923, the company conducted a cus- 
tomer-ownership program which was 
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— When your family opens 

i the door to your home 

Is it a home they enter? Or 
just a Building? 


Four walls and a roof don’t make a home. The home 
must be built inside. 


Light and warmth and comfort and convenience—these 
help to change & building into a home. 
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H J)USE-WIRING publicity lately 
_* run by the Haverhill (Mass.) Elec- 
tric Company emphasizes the part 
electricity plays in making a home com- 





















Don’t walk into a 


dark house 
Let electricity precede you! 











When you enter the house whe you pass from room to room, 
from floor to floor, let electricity precede you 


Don’t grope about in the dark Don't risk the sometimes 
serious bumps and bruises. 


This wonderful conven —this scatter of the darkness 
before you—is merely an i aba ntal advantage oe the electrified 
home. 


Electricity not only gives you the best lighting evar devired 
by man but serves in scores of ways to make your home more com- 
fortable, more conveniert, less a piace of drudgery. 

If your home isn’t wired, we'll wire it for you $2 down, 2 
years to pay the balance, 





Telephone 123. 


HAVERHILL ELECTRIC COMPANY 
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plete, and as shown im the two displays 
reproduced herewith calls attention to 
the convenience and low cost of electri- 
cal installations on deferred payments. 
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responsible for the sale of over $2,- 
000,000 worth of its 7 per cent pre- 
ferred stock. 

In the past utilities have sold their 
stock to the customers on the basis 
of safety, good return, marketability 
and soundness of the _ industry. 
Officers of the company point out 
that while the above practice is still 
essential, a customer - ownership 
program, to be of greatest value to 
the community, should go one step 
further and encourage the thrift idea 
with a definite saving plan, impress- 
ing upon the prospective investor the 
advantages which accrue to individ- 
uals who have saved a little money. 





What Oiher Companies 
Are Doing 


Denver, Col.—In reorganizing the 
commercial lighting department of 
the Public Service Company of Colo- 
rado the city has been divided into 
seven sections and a special repre- 
sentative appointed for each section. 
The company has entered upon a 
general campaign to raise the stand- 
ards of illumination throughout the 
city, and, among other things, elec- 
tric signs manufactured by the com- 
pany are featured along with com- 
mercial units. 


Boston, Mass.— An _ exhaustive 
industrial electric heating survey will 
be undertaken by the Edison Electric 
Illuminating Company, beginning 
Feb. 1, to determine the field for 
prospective business of this class in 
metropolitan Boston and adjacent 
territory served by the company. 
It is expected that about 500 indus- 
trial plants will be visited and-that 
data on motor loads will be obtained 
for comparison with heating possi- 
bilities. It is planned to carry the 
survey through without interruption 
for sales efforts by the investigators, 
so that the work will furnish com- 
plete and timely information to the 
sales department. L. R. Wallis is 
superintendent of the sales depart- 
ment, and the heating survey will 
be in charge of J. L. Faden. 

Providence, R. I.— A new stock 
issue in the amount of $3,264,000 
dated April 1, 1924, has been an- 
nounced by the Narragansett Elec- 
tric Lighting Company, the books 
being open for subscriptions from 
February 1 to 21 inclusive. Em- 
ployees desiring to increase their 
holdings will be allowed toe subscribe 
to the new issue at par, $50 per 
share, in the ratio of one new share 
for each five shares held. 
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Digest of Ele 


Hydro-Electric Development and 
Steam Equipment 

Air Preheater for Boilers.—F. S. B. 

Hewarp.—An air preheater has been 


developed which carries heat continu- 
ally in a mechanical way from flue 


gases to the incoming air. The appa- 
ratus permits of ready application 
either to existing boiler plants or new 
installations. In operation, fresh air 
is drawn by fans into the upper portion 
of a casing, which is aivided into two 
parts by a vertical partition. The air 
is confined to one side of the partition 
and passes downward to a similar semi- 
circular chamber through the body of 
a porous cylindrical drum or rotor. 
The flue gases from the boiler traverse 
the apparatus in the reverse way, en- 
tering the lower semi-circular chamber 
and passing upward through the rotor 
to the upper chamber, whence they are 
exhausted and impelled to the stack by 
another fan.—Sibley Journal of Engi- 
neering, December, 1923. 


Ford Plants to Use Pulverized Coke. 
—A description of the River Rouge 
power plant for the Ford Motor Com- 
pany, in which, by means of low- 
temperature distillation of coal, all 
byproducts are to be utilized. The 
characteristics of coke and coal, the 
resultant product, the pulverized-coal 
installation and power generation are 
discussed, and an analysis of coal used 
at this plant is made.—Power Plant 
Engineering, Dec. 1, 1923. 


Electric Deflection Tests on Turbine 
Wheels.—A. MEYER. — Several serious 
cases of the breaking of turbine disks 
owing to vibrations made a close in- 
vestigation of the cause and nature of 
these destructive vibrations very desir- 
able. This paper gives a description of 
statical and dynamical tests of this 
nature on actual steam turbine disks. 
For the statical tests the disk, fast- 
ened to its shaft, was placed in a hori- 
zontal plane, and an electromagnet was 
arranged closely under the disk. The 
pole distance of the magnet was slightly 
smaller than the diameter of the wheel. 
By means of an adjustable frequency 
changer alternating current of zero to 
150 cycles could be applied to the mag- 
net. Depending on the frequency used, 
a great variety of disk vibrations could 
be produced, the exact configuration of 
which was made easily visible by sand 
carefully strewn upon the vibrating 
disk (Lissajoux figures). Disk vibra- 
tions with one, two, three and four 
node diameters could be produced. For 
the dynamic deflection tests the tested 
disk was driven in a vertical plane at 
various speeds. At the point or points 
where steam impinges upon the blad- 
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ing a direct-current electromagnet was 
placed at close distance. This magnet 
caused the deflection of the rotating 
disk, and an accurate recording device, 
the nature of which is not disclosed, 
measured the amount and the character 
of the dynamic deflections. The influ- 
ence of the temperature of the running 
disk upon its vibrations was also 
studied. — Brown-Boveri Mitteilungen, 
December, 1923. 


Generation, Control, Switching 
and Protection 


Diesel Engine Shows Low Fuel Con- 
sumption.—A Diesel-engine plant con- 
sisting of two units operating at South 
River, N. J., has shown very little 
variation in consumption between the 
half load and full load. The accept- 





SUMMARY OF ACCEPTANCE TEST RESULTS 
ON 700-B.-HP. DIESEL ENGINE 





Load, per cent.. 62.2 101.0 
Fuel oil consumed, gal... . 13.0 85.0 
Weight per gal., 72deg. F... 7.027 7.027 
Weight of fuel oil consumed, 

one-half hour........ 91.35 
Weight of fuel oil consumed, 

I gitar urs aston ck 597.35 
Total kw.-hr. output, one-half 

hour... ce ee eee 
Average power factor....... ; 0.745 0.78 
Generator efficiency...... 0. 8845 0.923 
Total b.-hp.-hr. output, one- 

half hour. . (eee WE ates 
Total b.-hp.-hr. output, two 

hours. . 1394.7 
Fuel oil consumed, Ib. per kw.- 

ye 0.652 0.622 

Fuel oil consumed, Ib. per b.- 

hp.-hr....... ; 0. 4305 0.428 
Kw -hr. generated per gal... 10.77 11.3 
B,-hp.-hr. generated per gal. 16.32 16.4 


ance test of a 700-boiler-horsepower 
direct-connected generator is given in 
the accompanying table. This engine 
was placed in operation Sept. 9, 1923.— 
Power Plant Engineering, Dec. 1, 1923. 


Transmission, Substations and 
Distribution 


Superpower Transmission. — PERCY 
H. THomas.—A study of the transmis- 
sion of very large blocks of power for 
extraordinary distances made for the 
purpose of bringing out the major oper- 
ating characteristics of such a system, 
the characteristics which it possesses 
which are different from those of 
shorter transmissions and the duties 
imposed on generators, transformers, 
synchronous condensers, switches, etc., 


primarily as affecting their design. A 


typical hypothethical transmission has 
been assumed, namely, a delivery of 
400,000 kw. over a distance of 500 miles 
with four 220,000-volt circuits. The 
characteristics of this line are worked 
out, showing the efficiency, condenser 
capacity required, data on circuit 
breaker arrangements, protective relay 
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connections on receiving network, pro- 
vision for spare parts, switching of 
units and ratings of various apparatus. 
This paper is to be presented at the 
midwinter convention. — Journal of 
A. I. E. E., January, 1924. 


Extra-High-Pressure Transmission 
Lines.—R. B. MATTHEWS.—A four-part 
article discussing the chief points made 
in the papers and discussions at the 
high-tension conference in Paris, Nov. 
11-Dec. 1, 1923. The subject was pre- 
sented in three main divisions—the pro- 
duction and transformation of energy, 
the construction and insulation of lines, 
and the operation of the lines, includ- 
ing means for security, protection and 
also legislative matters. The rapid 
adoption of automatically operated sub- 
stations in the United States was 
emphasized, and outdoor substations, 
oil circuit breakers, transmission towers, 
overhead lines, insulators, cables, stand- 
ardization of voltage, overvoltage pro- 
tection, earthing the neutral and tech- 
nical regulation were discussed.—Elec- 
trical Review (England), Dec. 7, 14, 
21 and 28, 1923. 


Units, Measurements and 
Instruments 


Gaseous Ionization in Built-up Insu- 
lation. —J. B. WHITEHEAD.—In an 
earlier paper a series of tests on a 
number of 6,600-volt mica folium arma- 
ture bars made up with different de- 
grees of mica content was described. 
The variations of the dielectric losse3 
with voltage and with temperature 
were studied, and by means of the 
application of pressure it was shown 
to what extent losses due to internal 
ionization were present. These tests 
are continued in the present paper. 
This paper is to be presented at the 


midwinter convention. — Journal of 
A.LE.E., January, 1924. 
Terrestrial Magnetism. — D. L. 


HAZARD.—Results of observations made 
at the United States Coast and Geo- 
detic Survey Magnetic Observatory at 
Sitka, Alaska, during 1919 and 1920 
are given. The data record the hourly 
value of declination, horizontal in- 
tensity and vertical intensity for this 
location.— Serial No. 242 of the United 
States Coast and Geodetic Survey. 


Measurement of Reactive Power.— 
R. S. J. Spruspury.—The author covers 
the theoretical design of reactive 
meters of the induction watt-hour type. 
Reactive power meters for single-phase 
circuits are first discussed. Meters of 
this class may be made so as to have 
no thecretical errors inherent in their 
construction, although practical errors 
cf construction are more difficult to 
eliminate than in real power meters. 
In three-phase circuits an additional 
complication is introduced by the pos- 
sibility of unbalancing, which in prac- 
tice is fairly general. The reactive 
power in a balanced three-phase system 
may be measured by the single-element: 
the crossed-phase, two-wattmeter-dif- 
ference, zero-lag and composite-volt«2¢ 
methods. The author discusses t!<s¢ 





—— ae, ew, = 


°°. OTE. eS oS 6 


— * 


ee + a ee 


cs uaRPTwa “VN waemewdédche wwe s 


. a 


FEBRUARY 2, 1924 


in detail. The effect of unbalance in 
a three-phase system is to impair the 
accuracy of certain of these methods, 
and the more important of the devia- 
tions are pointed out.—Beama, De- 
cember, 1923. 


Illumination 


Eleven Solutions of a Street-Lighting 
Problem. — Following a letter and 
questionnaire sent out by the Illuminat- 
ing Engineering Society on a thorough- 
fare-lighting problem, eleven solutions 
of the problem were received. A typ- 
ical thoroughfare in a city of 100,000 
population was chosen so that the 
answers would be comparable. Each 
solution gives the cost of lighting in- 
stallation, intensity of light, type and 
size of lamp, type of circuit, arrange- 
ment of lamps, distance between lamps, 
description of fixture and post and type 
of apparatus adopted. — Transactions 
of I. E. S., December, 1923. 


Development of the Incandescent 
Lamp.—B. P. DuppING and C. J. 
SMITHELLS.—The second of a series of 
articles on the development of the in- 
candescent lamp in which the authors 
outline the glass working and other 
processes involved in the manufacture 
of vacuum and gas-filled tungsten-fila- 
ment lamps. After describing the sort- 
ing and cutting of the glass, the mak- 
ing of the filament supports and the 
preparation and mounting of the fila- 
ment are considered. The various 
metnods of forming the glass bulb and 
of evacuating the lamps are also 
covered.—Beama, December, 1923. 


Motors and Control 


Variable-Voltage Control Systems as 
Applied to Electric Elevators.—E. M. 
Bouton.— The author describes the 
variable-voltage system of control of 
electric elevators and sets forth the 
characteristics and operations obtained 
with special regard to acceleration, 
retardation, speed control, speed regula- 
tion, efficiency, economy, maintenance 
and safety. The author claims the 
following advantages of this system 
over older systems: (1) Elevators run- 
ning at the highest speeds may be 
driven from alternating-current supply 
lines of any commercial voltage and 
frequency. (2) The acceleration and 
retardation are perfectly smooth and 
uniform. (3) A high rate of accelera- 
tion and retardation is obtained. (4) 
Positive speed control under all condi- 
tions. (5) High economy of power. 
(6) Maintenance costs are reduced to 
a Minimum. (7) The reliability of serv- 
ice is increased. This paper is to be 
presented at the midwinter convention 
in Philadelphia. —Journal of A.I. E.E., 
January, 1924. 

Electric Drive for Pump—R. H. 
Rocrrs.—The author discusses the ef- 
fects of pipe sizes on the cost of pump- 
ing, the effect of methods of controlling 
pum) output on motor-power consump- 
tion and how to choose motor and con- 
tro] equipment for use on pumps.— 
Power, Dee. 18, 1923. 
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Heat Applications and Material 
Handling 


New Type of Electric Resistance 
Furnaces. — ASSAR GRONWALL. — The 
author describes several designs of a 
new type of electric furnace. The 
fundamental feature of the new fur- 
nace is the use of graphite resistance 
insulated in tubes of an alum com- 
pound. Furnaces of small capacity are 
arranged similarly to those of the 
ordinary type which have resistance of 
metal. The graphite resistors for 
greater capacities are formed out of 
plates which are cut zigzag. The fur- 
naces are made for various purposes 
for temperatures from 900 deg. to 
1,300 deg. C.—Teknisk Tidskrift (Swe- 
den), Bergsvetenskap, Dec. 8, 1923. 

Electric Heating of Residences.— 
Part II.—E. A. Low.—A continuation 
of a former bulletin on the heating of 
residences by electricity as carried out 
in the city of Tacoma, Wash. The 
second study gives a classification of 
residences, a general summary showing 
growth of the heating load, consump- 
tion by typical consumers, classifica- 
tion on basis of connected load, influ- 
ence of outdoor temperature and rela- 
tive humidity on energy consumption, 
climatic conditions and  housing.— 
Bulletin No. 20 of the Engineering Ex- 
periment Station, University of Wash- 
tngton. 


Electrophysics, Electrochemistry 
and Batteries 


Storage-Battery-Driven Cars—II.— 
J. Bo&ts.—In this second part of his 
paper the author gives very detailed 
and complete information concerning 
the individual parts of electric vehicles. 
He describes various makes of storage 
batteries of both the lead and the 
nickel type, compares the properties 
of motors generally used on these cars, 
goes into details of electrical control 
and mechanical arrangements, and 
gives finally, as the bulk of this part 
of his article, a remarkably complete 
account of all the various types of body 
construction used for passenger cars 
and utility cars. This part of the 
article alone has thirty-five illustra- 
tions, most of them drawings. Ameri- 
can, German, English and Italian types 
of cars are considered. A _ two-page 
bibliography going back to 1912 con- 
cludes the treatise.—Revue Générale de 
VElectricité, Dec. 15, 1923. 


Traction 


Electrification of Steam-Operated 
Viennese Subway.—C. HOCHENEGG.— 
The steam-driven underground and ele- 
vated lines of Vienna were so uneco- 
nomical that under the pressure of war 
curtailments and the subsequent coal 
shortage their upkeep was abandoned, 
and they have not been operated since. 
As the general conditions gradually 
improved the author, who is the leading 
Austrian authority on electric traction, 
submitted a plan to the federal author- 
ities for the electrification of the entire 
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Viennese transit system. The general 
outlines of this urban and suburban 
rapid-transit system, together with a 
cost estimate, are given in this article. 
Trains of two motor cars with one 
trailer between them are suggested. 
The design of the motor cars shows a 
number of unique and interesting fea- 
tures, all of them intended to carry 
out the electrification with as few 
changes in the present track structures 
as possible. The substations for the 
road are assumed to contain mercury- 
are rectifiers of 825-kw. output, to 
transform 5,000-volt three-phase cur- 
rent into 1,500-volt direct-current trac- 
tion voltage. The entire program is 
estimated to cost not over 20,000,000 
gold crowns, or about $4,000,000.— 
Elektrotechnik und Maschinenbau, Dec. 
23, 1923. 


Telegraphy, Telephony, Radio 
and Signals 


Recent Developments in High- 
Vacuum Receiving Tubes.—J. C. 
WARNER.—The operating characteristics 
of radiotrons UV-199 and UV-201-A 
are given, together with the general 
considerations which determined the de- 
sign of these tubes. A method of rat- 
ing receiving tubes (in place of mutual 
conductance) when appreciable undis- 
torted output is required, as for loud 
speaker operation, is discussed.—Pro- 
ceedings of Institute of Radio Engi- 
neers, December, 1923. 


Scientific Applications of Radio 
Telegraphy.—GEN. G. FeERRIE—The 
author discusses many of the more im- 
portant researches and scientific under- 
takings that have aided in the develop- 
ment of radio telegraphy and teleph- 
ony. The article covers the most im- 
portant applications of Hertzian waves. 
—Journal of Franklin Institute, De- 
cember, 1923. 


Miscellaneous 


Developments in the Electrical In- 
dustry During 1923.—JOHN LISTON.— 
Record volume of production in practi- 
cally all classes of apparatus marked 
the year 1923. Although this high- 
pressure production is not usually con- 
ducive to radical changes in design, 
there were a number of distinctly new 
developments which represent advances 
in the art. Increased size of generating 
units, converters and transformers is 
noted. In transportation, electric pro- 
pulsion was applied to large craft for 
canal service. Automatic stations were 
extended to new industrial fields and 
initial foreign installations were made. 
For radio service new tubes were de- 
veloped of both higher and lower power 
than any previously produced. Investi- 
gations in high-potential phenomena 
were continued, high-voltage direct- 
current testing sets and X-ray tubes of 
great power were developed, photo- 
electric cells were applied in the opera- 
tion of a commercial machine, and a 
complete new line of electrically op- 
erated flow meters was standardized — 
General Electric Review, January, 1924. 
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Committee for Ford Offer 


It Stands Thirteen to Six for Him on 
Divisions Over McKenzie 
Bill Provisions 


HEN the House of Representa- 

tives military affairs committee, 
which is holding hearings on Muscle 
Shoals propositions, reconvened this 
week the following telegram from 
Henry Ford was read into the record 
by Chairman Kahn: 

“Your committee has had our pro- 
posal before you for practically two 
years. Our offer has been fully in- 
quired into and explained. The com- 
mittee has reported to Congress two 
bills for acceptance of our offer. I 
know of nothing that we can add that 
will be helpful to you. 

“Further hearing would only serve 
to delay action and unnecessarily con- 
sume time of a busy and important 
committee of Congress, already in pos- 
session of all facts.” 

Mr. Ford, therefore, did not appear 
before the committee in person or by 
representative. 


A FourtTH OFFER SUBMITTED 


Just before the hearings closed E. H. 
Hooker, the president of the Hooker 
Electrochemical Company of Niagara 
Falls, on behalf of himself, Gen. W. 
W. Atterbury, vice-president of the 
Pennsylvania Railroad Company, and 
J. G. White, head of the White Engi- 
neering Company of New York, sub- 
mitted the fourth offer in connection 
with the Muscle Shoals properties. The 
Hooker offer proposes the formation of 
a company in which the United States 
will own 75 per cent of the stock. 
The company is to operate the water 
power and the nitrate plant. As an 
evidence of good faith Mr. Hooker and 
his associates will contribute an oper- 
ating fund of $1,000,000. During the 
first ten years they are to receive 2.66 
per cent of the profits of the operation 
and after that 2 per cent, the balance 
to go to the government. They agree 
to set aside certain sums for research 
purposes and contend that their offer 
from a dollar and cents standpoint is 
more advantageous than any one of 
the others. Mr. Hooker is president 
.. of the Manufacturing Chemists’ Asso- 
ciation. He told the committee that 
over a fifty-six-year period, without 
computing interest, the Ford offer would 
return $70,000,000 to the government. 
The offer of the associated power. com- 
panies, he said, would return to the 
government _$159,000,000. The offer 
which he presented, he declared, would 
return to the government at least 
$260,000,000, with a possible maximum 
of $500,000,000. 

A trend away from the Ford offer 
was exerted to some extent by the 


refusal of Mr. Ford to appear before 
the committee, but the real force be- 
hind any change of position was the ap- 
pearance of representatives of farmers, 
manufacturers and chambers of com- 
merce, representing states in the 
Muscle Shoals region, who urged the 
utilization of the power for public 
utility uses rather than for manufac- 
turing at Muscle Shoals. 

The committee closed its hearings on 
Tuesday with the four offers—the Ford 
proposal, the Southern power com- 
panies’, the Union Carbide Company’s 
and the Hooker Electrochemical Com- 
pany’s—before it. On Wednesday it 
proceeded to the consideration of the 
McKenzie bill, which is a pro-Ford 
measure. 


Forp Men WIN Two POINTS 


The bill is being passed on section 
by section in executive session as this 
is telegraphed from Washington. Two 
important fights have been won by the 
Ford adherents on record votes of 
thirteen to six, with Chairman Kahn 
ill at home and not voting. This is 
taken to mean that some sort of a Ford 
bill will soon be reported out of the 
committee. 

One of the fights won by the Ford 
adherents was that Mr. Ford should 
not be required to come under the fed- 
eral water-power act, an exception in 
his favor having been declared by the 
committee. The other was that Mr. 
Ford should not be required to pay 


interest on the $17,000,000 expended by 
the government on the Wilson Dam as 
a war measure. Whether the House of 
Representatives will approve these ideas 
when the bill comes on the floor re- 
mains to be seen. 

It seems evident that the proposal 
of the associated Southern power com- 
panies will not have more than six or 
seven votes at most of the total twenty- 
one in the committee, but Represent- 
ative Hull of Iowa, who is leading the 
fight in behalf of the power companies’ 
offer, hopes that their proposals will 
receive more consideration on the floor. 

Representative McKenzie of Illinois, 
who is leading the fight for the Ford 
offer, intends, as far as he can con- 
sistently do so without harming that 
offer, to safeguard all other interests 
of the government. He states to the 
ELECTRICAL WoRLD, for one _ thing, 
that he intends to amend his own bill 
in committee by requiring Mr. Ford to 
begin to pay interest on the govern- 
ment investment from the time the 
Ford offer was made rather than from 
the date when his offer shall be ac- 
cepted by Congress, as the bill now 
reads. Not to do so would permit Mr. 
Ford to escape paying interest on the 
$25,000,000 the government has ex- 
pended during the last two years. The 
committee does not know whether Ford 
will accept this provision, but even his 
friends say that if he does not he will 
lose any chance he may have of get- 
ting Muscle Shoals. 





Southern Companies’ Fertilizer Offer 


Propose Five-Million-Dollar Corporation to Take Fifty-Year Contract 
to Run Nitrate Plants, Producing 50,000,000 Tons 
a Year at 8 per Cent Profit 


HE associated Southern power 
companies which recently offered to 
lease the government properties at 
Muscle Shoals, Ala., for fifty years at 
a total rental approximating $100,000,- 
000 have, as anticipated, made a fur- 
ther offer covering the production of 
nitrates. This offer was on Friday of 
last week sent by the Secretary of War 
to the House military affairs committee, 
which already had before it the offer 
of the Union Carbide Company re- 
ported in these columns on January 26. 
The Southern companies’ offer was 
sponsored by B. C. Edgar, general man- 
ager Tennessee Electric Power Com- 
pany; E. W. Hill, vice-president Mem- 
phis Power & Light Company, and 
Thomas W. Martin, president Alabama 
Power Company. These officials gave 
out a statement in explanation of their 
offer, of which the main paragraphs 
follow: 
“The awsociated public utility power 
companies which snare «submitted an 


offer to pay $100,000,000 for a fifty- 
year lease for the Muscle Shoals power 
under the federal water-power act are 
submitting to Congress an offer to or- 
ganize a corporation to produce ferti- 
lizer at Muscle Shoals. Associated with 
these companies will be Theodore 
Swann, Dr. Louis C. Jones and Dr. 
R. F. Bacon, who are scientists and 
experts in the manufacture of fertilizer 
ingredients and air-fixation processes. 
“The fertilizer company will have 3 
capital stock of $5,000,000 and will offer 
to lease Nitrate Plant No. 1 for fifty 
years and immediately begin construc- 
tion of plants and equipment and will 
agree to produce 50,000 tons of fixed 
nitrogen annually in the form of am- 
monium sulphate, ammonium phosphate 
or other nitrogenous concentrated fer- 
tilizer and also calcium arsenate. 
“These fertilizers will be offered for 
sale to farmers, farmers’ organizations 
and other consumers of fertilizer at 8 
per cent profit on the actual cost of 
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production. The fertilizer company will 
use 100,000 hp. made available at cost 
of production by the power company’s 
offer and will also consume an addi- 
tional 40,000 hp. when required for 
fertilizer production on terms to be 
fixed by the Federal Power Commission, 
the power companies offering to pro- 
vide additional power as necessary. 

“The fertilizer company will agree to 
maintain Nitrate Plant No. 2, the cyan- 
amid plant, in standby condition for 
the production of nitrate for munitions 
of war until Congress shall otherwise 
direct. The offer provides that the 
United States will have the right upon 
five days’ notice to take over the plant 
of the fertilizer company for national 
defense. 

“We are advised by Dr. Bacon and 
other experts that by the processes 
which will be employed at Nitrate Plant 
No. 1, if this offer is accepted, the 
farmer will be able to obtain on his 
farm fertilizer at less than half the 
price he is now paying. 

“The fertilizer company will imme- 
diately begin construction of plants and 
equipment to produce at least 5,000 
tons annually of fixed nitrogen and will 
increase production to 50,000 tons as 
rapidly as demands from farmers and 
other consumers require. 

“The power companies and their as- 
sociates have secured the right to em- 
ploy an American process recently de- 
veloped and put in successful commer- 
cial operation at Niagara Falls by the 
Mathieson Alkali Works, being based 
in large part on the work done over 
the past few years at the fixed-nitrogen 
research bureau at Washington; also 
the Casale process, originated in Italy 
and commercially used for a number of 
years in nitrogen fixation, and a modi- 
fied and improved Haber process. It 
will also employ, among other phos- 
phoric-acid processes, the process per- 
fected by the Federal Phosphorus Com- 
pany of Anniston, Aa.” 

E. A. Yates, vice-president and gen- 
eral manager Alabama Power Com- 
pany, appeared before the military af- 
fairs committee and made an extended 
statement in explanation of the 
Southern companies’ proposal, answer- 
ing many questions asked by the com- 
mittee members. He put before that 
body a parallel-column comparison of 
the Southern companies’ proposal and 
Henry Ford’s which showed to the ad- 
vantage of the former a production 
annually of 50,000 tons of fertilizer as 
against 40,000 tons, the use of a less 
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expensive process with cheaper product, 
the provision of 100,000 hp. at cost and 
40,000 hp. at price set by the Federal 
Power Commission as compared with 
indefinite terms, and better provisions 
for war production of nitrogen, for 
disposition and maintenance of plants 
and for governmental remedy in case 
of breach of contract. 





Franklin Fund’s Posthumous 
Award to Steinmetz 


A posthumous award of £1,000 and 
republication rights has been made by 
trustees of the Benjamin Franklin 
Fund in London to Charles Proteus 
Steinmetz for a privately published 
treatise on “The Nervous System as a 
Conductor of Electrical Energy.” 

This award and others also just 
made total £4,000 and are the first to 
be bestowed by the Benjamin Franklin 
Fund, which has grown from an 
original endowment of £100 given by 
Franklin in 1759, at which time he rep- 
resented the American colonies in 
England. This fund by its terms was 
to be invested for 150 years before 
being drawn upon, subsequent to which 
it was to form the principal of a trust 
from which awards were to be made 
from time to time at the discretion 
of the trustees for contributions to 
curative science. 





Ontario Hydro Commission 
Urges Morrisburg Plant 


The Hydro-Electric Power Commis- 
sion of Ontario made application last 
week to the Department of Public 
Works at Ottawa for permission to 
proceed with its development plan to 
make use of the water of the St. 
Lawrence River at Morrisburg. The 
plans, as submitted to the department, 
comprise excavations, channels, dams 
and sluiceways. In making a state- 
ment in connection with the application 
Sir Adam Beck, chairman of the com- 
mission, pointed out that, if the work 
proceeds, there will be an installation 
of from thirty-four to thirty-six units, 
each capable of a development approxi- 
mating 10,000 hp., making a total of 
about 350,000 hp., on the Canadian side. 
Even if the work should proceed at 
once, it would take from four to five 
years for completion, and Sir Adam 
added that nine out of twelve of the 
existing systems will be short of power 
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one or two years before the Morris. 
burg plant could be put in operation. 
It has been estimated that the scheme 
will save an annual coal consumption 
of 2,000,000 tons and an operating ex- 
pense of $12,000,000 yearly, as com- 
pared with steam development of the 
same amount of electricity. The total 
cost is put at $75,000,000, to be divided 
equally between Canada and the United 
States. 





Poor Fall of Rain and Snow 
Threatens Hydro Plants 


The power companies of California 
face a water shortage due to the fact 
that precipitation is below normal, and 
if the situation does not improve they 
will have to depend upon steam to gen- 
erate a large proportion of their power 
during the coming season. The snow- 
fall in the mountains in the northern 
part of the state is only about 30 per 
cent normal, and in the south it is even 
less. However, 50 per cent of the 
precipitation in the Sierras comes after 
the first of February, and the season’s 
deficiency may still be made up. Almost 
no rain had fallen throughout the state 
this season until a few days ago, when 
there was a general downfall. The 
extensive interconnected system in Cali- 
fornia will be utilized to the fullest 
extent in relieving the situation, and 
it is possible that the Railroad Com- 
mission will call a conference of all 
power companies to work out a plan for 
co-operation in case conditions do not 


improve. 
——_>———- 


Million-Volt Laboratory Is 
Nearing Completion 


The laboratory building on _ the 
campus of the California Institute of 
Technology at Pasadena, Cal., has been 
completed and the apparatus is being 
installed. Four 250,000-volt trans- 
formers, with a capacity of 1,000 kw., 
have arrived and are being set up. 
This million-volt laboratory, the first 
to be established in the West, was made 
possible through the co-operative effort 
of the Southern California Edison Com- 
pany and the California Institute of 
Technology. The power company fur- 
nished the building and the school is 
furnishing the equipment. The re- 
search work will be carried on under 
the direction of Dr. Robert A. Millikan 
and others. 
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Radio Monopoly Attacked 


Federal Trade Commission Makes Formal 
oo Against the Eight 
mpanies Concerned 


N ACCORDANCE with its report 

declaring the existence of a monopoly 
in the control of rad’o apparatus (see 
ELECTRICAL WorLD, December 8, page 
1189), the Federal Trade Commission 
has issued a formal complaint that a 
monopoly has been formed in radio 
apparatus, both domestic and foreign, 
and that efforts are being made to per- 
petuate the present control beyond the 
life of existing patents. Approximately 
two thousand patents are involved. 

The Radio Corporation of America, 
General Electric Company, American 
Telephone & Telegraph Company, West- 
ern Electric Company, Inc., Westing- 
house Electric & Manufacturing Com- 
pany, International Radio Telegraph 
Company, United Fruit Company and 
Wireless Specialty Apparatus Company 
are named as respondents and are 
alleged to have vio.ated the law against 
unfair competition in trade to the 
prejudice of the public. They have 
thirty days in which to answer the com- 
plaint. 

Three statements emanating from 
officials of companies involved have been 
published in response to the charges. 
James G. Harbord, president of the 
Radio Corporation of America, said: 
“Patents that were incomplete and in- 
adequate in themselves when used in 
conjunction with one another removed 
the barriers to a great national de- 
velopment that has resulted in exten- 
sive commercial transmission of wire- 
less telegraph messages and has given 
employment to thousands of men and 
women and educational and entertain- 
ment facilities to millions.” H. B. 
Thayer, president of the American 
Telephone & Telegraph Company, de- 
clared that the effect of that com- 
pany’s agreement with the General 
Electric Company was not to restrain 
trade but to expand it. 


PRESIDENT SWOPE’S STATEMENT 


President Gerard Swope of the Gen- 
eral Electric Company issued the fol- 
lowing statement: 

“The connection of the General 
Electric Company with the question of 
radio communication dates back to the 
war. At that time the radio com- 
munications in this country were 
handled by the American Marconi 
Company, controlled by the British 
Marconi Company. The General Elec- 
tric had developed a_ high-frequency 
generator for radio transmission which 
was new in the art. The thought of 
the company at first was to sell this 
apparatus to any radio communication 
“company that desired to have it, but at 
the request of one of the departments 
of the government, which had been 
using this high-frequency generator in 
radio transmission and did not look 
favorably upon the control of radio 
communication for the United States 
being in the hands of a foreign com- 
pany, General Electric was induced to 
take the lead in the reorganization of 
the American Marconi Company, which 
eventuated in..the formation of the 
Radio Corporation of America, with the 
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entire elimination of foreign interest. 
To make the Radio Corporation the 
most efficient instrument for trans- 
oceanic communication, the General 
Electric Company made a _ contract 
with the Radio Corporation giving to 
the latter the benefit and the advan- 
tage of all inventions it had made and 
would make in the future. To further 
strengthen the position of the Radio 
Corporation in this art, similar con- 
tracts were made with other com- 
panies, the idea being to put the Radio 
Corporation in possession of those 
patents necessary to make it an effi- 
cient organization for radio transmis- 
sion and enable it to best serve the 
public interests. 

“This was all known to the govern- 
ment, and a representative designated 
by the government sat on the board of 
directors of the Radio Corporation for 
some time after its organization. Offi- 
cials of the Radio Corporation appeared 
before a congressional committee on 
this subject, where all of these rela- 
tions relating to the formation of the 
Radio Corporation were told in detail.” 





Northern States to Build Belt 
Around Twin Cities 


The Northern States Power Com- 
pany has just allotted $300,000 of its 
ten-year building program funds to 
be used this summer in the completion 
of a high-tension transmission line 
completely encircling Minneapolis and 
St. Paul. The line is expected to add 
considerably to manufacturing expan- 
sion possibilities in both cities. The 
main work to be done this year will 
be on a 20-mile link extending from 
Mendota, just west of St. Paul, to a 
power station at the southwest corner 
of Minneapolis. When the last link is 
finished this year the power-line loop 
will extend east of St. Paul, south of 
Minneapolis and St. Paul and some dis- 
tance north and west of both cities. 

The Northern States Power Com- 
pany has a contract with the Ford 
Motor Company to use any excess 
power from the High Dam development 
not used by the Ford company at its 
Twin City plant and is considering the 
erection of a transmission line to this 
plant along a railroad right-of-way so 
as to be able to feed excess power from 
the dam into its transmission loop. 

—_o—__ 


Western Inspectors Confer on 
Code Interpretations 


Explanations of the changes in the 
new 1923 National Electrical Code char- 
acterized the nineteenth annual meeting 
of the Western Association of Elec- 
trical Inspectors, held at Omaha Jan- 
uary 29-31 with an attendance of 150. 

In support of uniform ordinances 
Charles A. Bates, Bridgeport, presented 
one recommended by the Electrical 
Manufacturers’ Council which had as 
its basis the standards laid down by the 
new code. 

L. W. Going, chief electrical inspector 
for the city of Portland, Ore. told 
how the sale of sub-standard electrical 
equipment was stopped in Portland by 
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an ordinance requiring all dealers, in- 
cluding electrical contractor-dealers, 
hardware stores and druggists, to he 
licensed. No licenses were issued to 
dealers not handling approved equip- 
ment. Though not yet tested in a 
euperior court, the first year’s operation 
has been successful in clearing from 
the market cheap, unapproved and 
hazardous electrical equipment. 

Much discussion took place on 
Wednesday on the subject of grounding, 
and the code was interpreted by M. G. 
Lloyd of the Bureau of Standards. 

L. A. Barley and E. L. Kopl thought 
that a neat safety switch could be built 
directly to an electric range, doing away 
with objection to such installations. 

A strong sentiment existed against 
the 15-amp. fusing rule, No. 807, al- 
though up to Wednesday night no ac- 
tion was taken on this matter. 





Motor Truck Manufacturers 
Back S. E. D. Program 


Twelve electric street truck, battery 
and accessory manufacturers met with 
the directors and staff of the Society 
for Electrical Development, who are 
particularly interested in the truck 
promotion program, at the society head- 
quarters in New York on January 25. 
The presidents of five companies were 
present, other companies being repre- 
sented by executives. 

James H. McGraw and R. C. 
Lanphier, representing the directors of 
the society, reviewed the progress that 
has been made in carrying forward the 
twenty-five-thousand-dollar truck pro- 
motion program which was_ under- 
taken last June in co-operation with 
the manufacturers. 

The present status of the vehicle in- 
dustry and the principal opportunities 
for promoting the truck business were 
discussed in detail. The purpose of 
the meeting was to determine the value 
of the work that has been done so far 
and to establish the extent to which 
the manufacturers desire to support 
the program. 

The Electric Transportation Bureau 
of the National Electric Light Assoc‘a- 
tion was represented by its chairman, 
Charles R. Skinner, who outlined the 
plans of his bureau and described the 
services which the society has rendered 
to the bureau in the carrying out of its 
work. Mr. McGraw stressed the need 
of educating central-station executives 
to the opportunities that the electrical 
vehicle offers and the importance of 
developing a more sympathetic and 
constructive competition among manu- 
facturers of trucks and batteries. 

G. A. Freeman, vice-president of the 
Walker Vehicle Company; C. A. Ward, 
president of the Ward Motor Vehicle 
Company, and E. R. Whitney, presi- 
dent of the Commercial Truck Com- 
pany, all pledged the financial support 
of their organizations to the program 
and the full co-operation of their 
organizations. Strong indorsement was 
given by every manufacturer present, 
and it was agreed that a second meet- 
ing of these heads of the electrical 
truck industry should be held in the 
near future to give consideration to the 
detailed promotion plans which the 
society has under. development, 
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Modus Vivendi at Albany 


Party Opponents Agree on Water-Power 
Bill—To Defer Important 
Action for a Year 


OLLOWING a conference between 

Governor Smith on one side and 
Speaker Machold and other Republican 
leaders on the other, a compromise on 
the question of water-power develop- 
ment and control by the state is said 
to have been reached by which, while 
the Governor’s program for a State 
Power Authority will not be carried 
out this year in its entirety, a body 
under that name will be set up which 
will be designed eventual'y to follow 
his plan of issuing bonds . against 
projected improvements without pledg- 
ing the state’s credit. For the present, 
under the agreement known to have 
been reached, the State Power Author- 
ity would have no such power, and its 
functions would be limited to the mak- 
ing of surveys and initial plans. These 
plans would be subject to the sanction 
of next year’s Legislature, which might 
accept or reject them when submitted, 
and the entire scheme would, of course, 
be subject to reversal by a body in 
which the same party controlled both 
houses. At present the Democrats have 
the Governor and the Senate, and the 
Republicans the lower house. 


No Permits LIKELY THIS YEAR 


It is not now regarded as likely that 
any power development permits will 
be granted by the existing commission 
in the coming year. Since the Demo- 
cratic majority in the Water Power 
Commission took office a year ago it 
has been its policy to hold all applica- 
tions pending action that would fix the 
state’s policy. Under the agreement 
reached by Democratic and Republican 
leaders no definite action can be ex- 
pected before the 1925 session. 

Only four petitions are involved in 
the delay, two affecting St. Lawrence 
sites and two the lower Niagara River. 
All have been pending since 1921. The 
St. Lawrence Transmission Company 
seeks a permit for exploiting the Long 
Sault Rapids. The Louisville Power 
Company has an application involving 
Croll Island, also in the St. Lawrence. 
For the lower Niagara River the first 
company to seek power development 
rights was the Lower Niagara River 
Power & Water Supply Company, at 
the head of which is Fred D. Corey of 
Buffalo. His application bears date of 
May 7, 1921. On June 11 following 
the Niagara Gorge Railroad Company 
made application. At the head of this 
company is Burt L. Jones. Later this 
company appeared in reorganized form 
and as the Niagara Gorge Power 
Company filed a new application. The 
only development last year was the ap- 
pearance of what is styled the Ameri- 
can Superpower Corporation, repre- 
Sentatives of which left applications 
with the Water Power Commission, 
but did not formally file them. 

Since 1900 there have been some- 
thing like six surveys made of the 
Power possibilities of the state, so that 
the new commission to be created will 
not be entering a virgin field of ex- 
Ploration, but will have for its guid- 
ance hundreds of printed pages of data. 
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Steps to force the Niagara Power 
Company to pay rental to the state for 
the use of 4,400 cu.ft. a second of water 
that’ goes over Niagara Falls are ex- 
pected to follow action taken by the 
New York Water Power Commission 
in referring the matter to a commit- 
tee composed of Attorney-General 
Sherman, State Engineer La Du and 
Speaker Machold of the Assembly. Up 
to the present time the company has 
paid nothing for use of this water, 
which is the last that can be utilized 
under the existing treaty between the 
United States and Great Britain. 
Company officials are said to have de- 
clared that a rental charge would have 
to be met by a rate increase. 

Every city would be empowered to 
regulate and control rates and charges 
of gas and electric companies under a 
bill introduced into the New York 
Senate by Senator Lacey of Buffalo, 
Democrat. The measure would add a 
new section to the Public Service Com- 
mission law. 





Electric Service Standards 


Circular Revised 

A new edition of the Bureau of 
Standards circular on “Electric Service 
Standards” has just been issued by the 
Department of Commerce. The mate- 
rial contained in the old edition has 
been revised when necessary and 
brought up to date. This first edition 
has been the basis for many of the 
rules for electric service which are now 
in force in many of the states and which 
cover such subjects as the accuracy of 
meters and means for testing them, 
interruptions to service, variations in 
voltage on electric lines, safety pro- 
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commission power to regulate the cor- 
porations furnishing public utility 
services, 

This book is known as Circular 56, 
second edition, of the Bureau of Stand- 
ards, entitled “Standards for Electric 
Service.” It can be obtained from the 
Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C. 
The price is 60 cents. 





Montreal Power Cuts Rate and 
Increases Dividend 


Very recently the Montreal Light, 
Heat & Power Consolidated simulta- 
neously reduced its electric lighting rate 
from 43 cents to 4 cents per kilowatt- 
hour and increased its dividends from 6 
per cent to 7 per cent, thus dividing be- 
tween its customers and its share- 
holders the benefit of a prosperous year. 
This double action was in accordance 
with precedents established by the com- 
pany in previous years, the rate for 
lighting having gradually come down 
from 12.75 cents in 1908. Previous to 
a three-to-one stock split in 1916 the 
dividend had reached 10 per cent. Since 
then it has ascended from 4 per cent. 
Stock is now quoted as high as 1433, 
compared with 83 (high) in 1916 and 
250 (high) before the split. 





Columbia Gas & Electric Has 
Record Profits 


The Columbia Gas & Electric Com- 
pany, which last summer took over the 
Ohio' Gas & Electric Company of 
Middletown, Ohio, and the Hamilton 
(Ohio) Service Company and which 
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TRANSMISSION SYSTEM OF COLUMBIA Gas & ELECTRIC COMPANY REACHES Fovue STATES 


visions, methods of metering, etc. These 
rules for the various states are em- 
bodied in the circular and recommenda- 
tions are made for the framing of such 
rules where they do not already exist. 

In collecting this material the Bureau 
of Standards sent its experts all over 
the United States to confer with com- 
missions and engineers having to’ do 
with the regulation of public utilities. 
In twenty-one of the states electric 
service rules were found to be in force, 
while in forty there are laws giving a 


controls the Union Gas & Electric Com- 
pany of Cincinnati, announces that 1923 
saw the largest earnings in the com- 
pany’s history, the surplus after charges 
being $6,403,960, an increase of $1,322,- 
000, or about 26 per cent, over the 
surplus in 1922. 

Under the plan of employee subscrip- 
tion to stock of the company announced 
last ‘summer, 36,500 shares of stock 
were acquired, while subscriptions ex- 
ceeded that amount. The allotment per 
employee averaged thirteen shares. 
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Schools of Lighting to Be Con- 
ducted on Pacific Coast 


Seventy-five members of the Com- 
mercial Section committees of the Pa- 
cific Coast Electrical Association met 
at Del Monte, Cal., January 25 and 26, 
for the second conclave of the year. 
Every committee has been working 
hard, and there will be real accomplish- 
ments to report at the convention of 
the association in June. The Lighting 
Bureau will conduct three lighting 
schools for educating power company 
salesmen, contractors, dealers and 
others in the sale of lighting. It is 
not the intention to make illuminating 
engineers out of these men, but to give 
them a training in the fundamentals 
of illumination and equip them to lay 
out a lighting installation after a mer- 
chant has become interested in the 
portable window-lighting exhibit of the 
co-operative campaigns. Schools will 
begin in the early fall in San Fran- 
cisco, Fresno and Los Angeles. 





Wisconsin Has Women’s Com- 
mittee for All Utilities 


Wisconsin is the first state in the 
country to form a women’s committee 
on public utility information covering 
i united electric, gas, street-railway 
and telephone industries, such a body 
having just been organized by the Wis- 
consin Utilities Association. This com- 
mittee will assist each company in 
forming its women into study classes 
and will provide lectures dealing with 
the fundamental problems of the utility 
business and suggest general plans 
whereby women can make themselves 
more useful to the companies in their 
efforts to provide efficient service to 
the public. The movement also paves 
the way for women to occupy more 
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important positions in the utility busi- 
ness. The committee members include 
five women from companies furnishing 
electric service in different parts of 
the state. 


E. M. Herr Addresses Fitkin 
Representatives 


Addressing the annual meeting of the 
managers of the General Engineering 
& Management Corporation, associated 
with A. E. Fitkin & Company, which 
was held in New York City last week, 
E. M. Herr, president Westinghouse 
Electric & Manufacturing Company, 
said, alluding to the fact that ten years 
ago the amount of electrical energy 
generated was only about one-fourth 
of what it is today: 

“The connected load of generating 
apparatus has not increased in anything 
like that proportion, which means, of 
course, increased efficiency and in- 
creased ability of the machines we are 
producing today, and the end is not 
yet. That progress is continuous and, 
I believe, will be for some time. I think 
it is a great tribute to our engineers 
when we realize the remarkable im- 
provements made in power-plant equip- 
ment during the past few years. The 
great problem of the electrical manu- 
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facturers lies not so much in taking 
care of present-day requirements as in 
trying to anticipate and provide for the 
demands of this great electrical indus- 
try five years hence. It is difficult to 
visualize sufficiently far ahead to enable 
provision to be made fast enough, to 
get plants big enough and competent 
organizations trained to do the work 
the public utility business demands, and 
that is the job we are addressing our- 
selves to now with absolute concen- 
tration.” 





Joint Dinner at Philadelphia 
Convention Next Week 


The American Institute of Electrical 
Engineers and the Society for the 
Promotion of Engineering Education 
will unite at an informal dinner under 
the joint auspices of these organiza- 
tions at Philadelphia on the evening of 
February 6, following dedicatory exer- 
cises at the Moore School of Electrical 
Engineering. The new project of in- 
vestigation and development in the field 
of engineering education being under- 
taken by the S. P. E. E. will be dis- 
cussed. Tickets may be obtained at 
the A. I. E. E. convention headquarters 
in the Bellevue-Stratford Hotel. 


———— ————— 


Utility Financing Fairly Active in First Month of Year 


UBLIC sales of electric light and 

power utility securities by invest- 
ment houses during the month of Jan- 
uary amounted to $57,594,000. This 
figure, though considerably less than 
the total recorded in January, 1923, 
reflects a fairly active market when the 
huge total of the preceding month— 
December, 1923—is taken into consider- 
ation. Conditions were reversed a year 
ago, when January opened with a total 


of $71,451,000, following an unusually 
dull month. The offerings this month 
were large in number but small in vol- 
ume, the largest single issue being the 
$10,500,000 issue of the Standard Gas 
& Electric Company, offered at 933 
and yielding 7 per cent. Long-term 
securities predominated, and the rate 
of return continued on the up-grade— 
6.52 as compared with 6.50 for Decem- 
ber and 6.49 for November. 








SECURITY ISSUES OF ELECTRIC SERVICE COMPANIES IN JANUARY 





Amount of Period, Interest Cent 
Name of Company ssue Years Class Purpose Rate Price Yield 
Portsmouth Power Co. .N.H.)..... $500,000 .. Cumulative preferred stock.......... Pay off foating Gat. ........0 se scccsces 7 963 7.25 
Saranac River Power Corp. (N. Y.) 300,000 14 First mortgage gold bonds................ DRERCSE Mig tos Scie La xy oelnath 7 100 7 
Standard Gas & Electric Co.(N. Y.) 10,500,000 30 Convertible gold debentures.............. Refunding and new capital pa phy 64 934 7 
Kentucky Utilities Co. .... ; 2,000,000 24 First mortgage lien gold bonds, series D.. Additions and other corporate purposes 63 985 6.63 
Androscoggin Electric Co. (Me.). 591,000 10 First and refunding mortgage gold bonds 
“Aap: athe RRS? 1 2 ou. ele ctaie tile pewie nk 5 90} 6.25 
San Antonio mm. Service Co. (Tex.) 1,750,000 28 First. mortgage and refunding gold bonds, , 6 95 6.38 
Los Angeles Gas & Electric Corp. NE by) die Valdat wae aed os coe > OO ois ioc s sNbades da veoeRT 
Das Koon eaee wens 6x 8,000,000 18 General and refunding mortgage gold bonds, 
SE evan k dts kG oe es he sicome sO ok Refunding and to provide for extensions 
SONNE. cc Ses ives cisneickas 6 99 6.05 
New York State Gas & Electric J. 
Co 2,350,000 38 First mortgage gold bonds................ Re svGis nach saa ne scnaeeawe ns 5} 925 6 
Southwestern Power & Light Co. - 5 
Fe, aback. 1,400,000 Cumulative preferred stock.............-- NE 5 8 cine ane ubaain 7 963 7.2 
Dominion Power & Transmission 07 
Co., Ltd. (Canada) Ses. Cpanel oo Fe aise oneness Ribies Ki ew ENs Sree eer MEET ERROwS 7 99 7 
Interstate Public Service Co. (Ind.) 2,750,000 25 First mortgage and re funding gold ‘bonds ; 5 
MUMBA C5 ai Lael cdin shag rasoReaes Refunding and other corporate purposes 63 98 6.6 
San Joaquin Light & Power Corp. oseneen 06 paid a suai ; a 
eee Sabie Nes ,500, Jnifying and refunding mortgage go 
oe NN Sa aa ei eS Additions and other corporate purposes 6 99 6.05 
Annapolis & Chesapeake Bay Power , . 
Co xX Md.). 800,000 24 First mortgage gold bonds, seriesA........ Refunding and new capital............. 6 95 6.40 
Blac aene V ‘alley Gas & Electric 
CW Ess ko n0t6 sade sbns nee 906,000 15 First (closed) and general mortgage ane ; i eee 512 
OE CU Biic «ics sates bigs 85,0 0 0% Construction and acquisition of stock. ... 5 98} 5 
Consumers’ Power Co. (Iowa.).... 300,000 10 First mortgage gold bonds, series A.... Refunding and additions............... 6 963 6 2 
Memphis Power & Light Co. (Tenn.) 97,000 a A. oc an. he PE MARR AAA Dp MOS SSeS Che RETO 7 - 
Potomac Edison Co. (Md.)........ 2,000,000 24 First mortgage hhgeey deney-wismees gold bonds, ; 15 
series B....... Ee eee 6} 7 6 


Union Electric Light & Power Co. 


5} 95; 5 80 


Oe NS 66 355 6 scdde sc cdeuesn’ 10,000,000 30 First mortgage gold bonds, series A.. NN ot abe cthiesekeas 
Virginian Power Co.....00.2eeeees 5,000,000 30 First lien refunding mortgage gold bonds, . 15 
SUM Coss at's ve ee ah ant aw eo kane os tp I a. See ae ein ce ve hes 64 96) ¢ 
Continental Gas & Electric Corp. : 
CD Mie ccchicvsss' sbi ees ces cS) eee Prior preference stock..............-..... General corporate purposes and acqui- 
sition of controlling interest in other a 
company. es 925 / 3 
Keystone Power Corp. (Pa.)....... 600,000 10 Convertible gold debentures.............. General corporate purposes. . 7 4 
sh aPundach vim» cor beanne $57,594,000 ___ ae 
————SS ee nn, —— 
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Power Board’s Jurisdiction 


Indiana Senator Thinks It Can Be 
Made to Include All Streams 
in the Old Northwest 


PROPOSAL by Senator Ralston of 
A Indiana that the jurisdiction of 
the Federal Power Commission be ex- 
tended to include all streams in what 
formerly was the Northwest Territory 
was discussed at the meeting of the 
commission on January 25. The In- 
diana Senator contends that under an 
old act passed in the interest of the 
hunting and trapping industry of a 
century ago the commission can as- 
sume control over all streams capable 
of floating a canoe in the area north 
of the Ohio and east of the Mississippi, 
these streams having been proclaimed 
public highways. His purpose is to 
bring all water-power projects in this 
territory under the federal act and 
subject them to the recapture provi- 
sion. No action on the matter was 
taken by the commission. 

The commission is ready to support 
actively the amendments proposed by 
Executive Secretary Merrill to bring 
under the act plants operating under 
federal permits issued prior to its pas- 
sage, to authorize the hiring of per- 
sonnel instead of utilizing the services 
of employees borrowed from the War, 
Interior and Agricultural Departments, 
to give the commission authority to 
use the funds collected from licensees 
to apply on its operating expenses, 
and to co-ordinate under the commis- 
sion various activities of the three de- 
partments just mentioned. 


LICENSES AND PERMITS 


The commission authorized the issu- 
ance of a license to cover the Tease 
Lake project on Speel River, Alaska. 
The Speel River Company has a 1,200- 
hp. development on Tease Lake for 
grinding pulp and plans to install an 
additional 300 hp. The site is capable 
of developing 7,000 hp., and the com- 
pany applied for preliminary permits 
covering three other sites. These 
were rejected. 

Licenses were also authorized for 
the Ocklawaha Reclamation Farms of 
Ocala, Fla., covering a 700-hp. project 
at the government dam at Moss Bluff, 
on the Ocklawaha River, and for the 
city of Tacoma, Wash., to cover the 
flooding of nine acres of public lands 
in the Olympic National Forest in 
connection with the large projects 
planned on the North Fork of the Sko- 
komish River. 

Preliminary permits were granted to 
the Winchester (Ky.) Water Works 
Company, for a power project at 
United States Lock and Dam No. 10 on 
the Kentucky River; to John L. Fish 
of Lakeside, Ariz., for a power project 
on Salt River, and to the Pigeon River 
Power Company of Waynesville, N. C., 
for a project contemplating the de- 
velopment of 60,000 hp. at a point 
near the Tennessee-North Carolina 
line, on condition that further investi- 
gations are to be made as to the 
feasibility of developing additional 
storave on the Hiawassee River above 
the proposed dam. 

The preliminary permit of the Pit 
River Power Company, which expired 
December 31, was extended to March 3. 
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The permit of the Hirst-Chichagof Min- 
ing Company of Seattle was extended 
to April 28, 1925. The permit of the 
California Oregon Power Company of 
San Francisco was amended so as to 
eliminate any participation in it of the 
Klamath-Shasta Irrigation District. 
At the request of the Southern Sierras 
Power Company of Riverside, Cal., the 
commission canceled its preliminary 
permit covering a proposed develop- 
ment on Whitewater River, now found 
not feasible. 

An amendment of the commission’s 
regulations was approved so_ that 
charges for the use of government 
lands and structures shall apply on the 
January 1 following the completion of 
the project, instead of on the January 1 
following the date of the opening of 
operations. 

The commission decided to exercise 
jurisdiction over the project of the 
Hydro-Electric Company, Telegraph 
Building, Harrisburg, Pa., which re- 
cently declared its intention of con- 
structing two dams across Toms River 
just above Toms, N. J., and over the 
project of John A. Shafer, In- 
dianapolis, which provides for the con- 
struction of an 18-ft. dam in the Wa- 
bash River, 6 miles below Logansport. 

eee 


Italian Junior Engineers to 
Gain American Experience 


Between two hundred and three hun- 
dred young Italian engineers are to 
have the advantage of practical experi- 
ence in the United States as a result of 
efforts which have been put forth by 
Prince Gelasio Caetani, the Italian 
Ambassador at Washington. These 
young men, all of whom will have re- 
cently graduated from Italian engineer- 
ing schools, will begin to arrive in 
groups of five or ten late in February. 

Ambassador Caetani in his youth 
came to the United States to take a 
post-graduate course at Columbia Uni- 
versity. Following the completion of 
his work at Columbia, he sought prac- 
tical experience in the metal mines of 
the West, where he worked in various 
capacities from common laborer up, 
with the idea of preparing himself more 
thoroughly for the active practice of his 
profession of mining engineering. Later 
he opened offices in San Francisco and 
for some years was in active practice. 

This experience proved so valuable 
to Prince Caetani that he suggested to 
a number of individual American manu- 
facturers the desirability of giving sub- 
ordinate places in their plants to a few 
graduates of Italian engineering schools. 
It is his opinion that Italy and the 
United States will benefit in about equal 
proportions. He estimates that half 
of the boys who come over will return 
to their country. They will take back 
an intimate knowledge of American 
practice and of American products used 
in connection with their particular line 
of activity. This will mean future 
orders for American manufacturers. 
The remaining 50 per cent of the young 
men, the Ambassador expects, will be- 
come permanent residents of the United 
States. Since they have been picked 
by a rigorous process of elimination, 
he believes their acquisition by this 
country will be an asset. 
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In addition to the co-operation of the 
Westinghouse Electric & Manufactur- 
ing Company, the General Electric Com- 
pany and other manufacturers, the 
American Society of Mechanical Engi- 
neers, the American Society of Civil 
Engineers, the American Engineering 
Council and other engineering societies 
are co-operating in finding places for 
the young men. 


Briefer News 


Wisconsin Chapter of Electrical In- 
spectors.—The third annual meeting of 
this body will be held in the City Hall, 
Eau Claire, on Feb. 19-21. Reports of 
standing committees and a number of 
addresses on practical subjects will 
make up a full program. A.C. Schultz, 
Wisconsin Inspection Bureau, Milwau- 
kee, is secretary. 





Quebec Contractor- Dealers Elect 
Officers.—At the annual meeting of the 
Electrical Contractor-Dealers’ Associa- 
tion of the Province of Quebec, Inc., 
held at Montreal, these officers were 
elected: President, L. A. Mace; vice- 
president,. W. Rochon; secretary, G. 
Brassart; treasurer, R. S. Muir. 





Kentucky-Tennessee Takes Over Mu- 
nicipal Plant.—The municipal plant 
serving Irvine and Ravenna, Ky., under 
the name of the Kentucky River Utili- 
ties Company has been acquired and is 
now operated by the Kentucky-Tennes- 
see Light & Power Company. 





Emmet to Address New Englanders. 
—wW. L. R. Emmet, consulting engineer 
General Electric Company, Schenec- 
tady, N. Y., will address the Technical 
Section of the New England Division 
of the National Electric Light Associa- 
tion at the Copley Plaza Hotel, Boston, 
February 11, upon “The Mercury Tur- 
bine.” The meeting will start at 10:30 
a.m. and will include a luncheon with 
provision for discussion of technical 
problems in the afternoon. 





Cheap Rate for Electrochemical 
Power Proposed in Seattle-—Twenty- 
five dollars per kilowatt-year is the 
rate fixed for electrochemical power by 
the provisions of an ordinance intro- 
duced in the City Council of Seattle 
recently. Electrochemical power is 
construed to mean power used solely 
for the purpose of manufacturing chem- 
ical products by users whose minimum 
load is 1,000 hp. or more. The council 
has passed a bill fixing the rate for 
“waste power” at 1 mill per kilowatt- 
hour, 





Industrial Preparedness as Insurance 
Against War.—The American Institute 
of Electrical Engineers is to participate 
with other engineering societies, in co- 
operation with the War Department, in 
a dinner to further industrial prepared- 
ness as insurance against war. This 
dinner will be held at the Hotel Commo- 
dore, New York, on Tuesday next, Feb- 
ruary 5, at 7 p.m. John J. Carty will 
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be one of the speakers, and E. W. Rice, 
Jr., F. B. Jewett, Gano Dunn, John W. 
Lieb and L. F. Morehouse are on the 
committee. 





Illinois Company Closes Down Last 
Direct-Current Plant.— The Geneseo 
electric generating station of the Illi- 
nois Northern. Utilities Company has 
been shut down and all loads trans- 
ferred to the new incoming transmis- 
sion lines. “Finis” is thus written on 
tne operation of direct-current gen- 
erating stations by this company, this 
being the last of about twenty-four 
isolated direct-current generating plants 
which have been shut down and super- 
seded by transmission-line service. 





General Electric Starts Course in Ad- 
vanced Engineering. — An advanced 
course in engineering, intended pri- 
marily to give special training to men 
who have exceptional qualifications for 
designing engineering work, has been 
established for student engineers in the 
employ of the General Electric Com- 
pany, according to a recent statement 
by F. C. Pratt, vice-president. The 
course will be under the direction of 
R. E. Doherty, a consulting engineer 
of the company, assisted by A. R. 
Stevenson, Jr. The number of students 
in the course during the first year will 
be limited to thirty, and this number 
will be reduced to about ten at the end 
of the first year. 





Australia Makes Radio “Fans” Pay. 
—A method to turn the supply of radio 
programs into a commercial under- 
taking has been adopted by the 
Australian Commonwealth wireless au- 
thorities, says a report to the Depart- 
ment of Commerce from the United 
States Trade Commissioner at Mel- 
bourne. The regulations require that 
every prospective purchaser of a re- 
ceiving set must present to the radio 
goods dealer a certificate of license 
showing that he has subscribed to the 
service of the station operating on the 
wave length to which the instrument 
being purchased is adjusted. If the 
radio enthusiast desires to “listen in” 
on additional programs, he can have 
his receiving set so adjusted, but only 
on the production of certificates show- 
ing that he has made separate sub- 
scriptions to each. 





Customer Ownership Bill Filed in 
Massachusetts.—In response to a rec- 
ommendation of the Massachusetts 
Department of Public Utilities, a bill 
has been filed in the Massachusetts 
Legislature providing that in cases 
where an increase of capital stock does 
not exceed 4 per cent of the existing 
stock of the company the direétors, 
without first offering the shares to the 
stockholders, may sell them at auction 
or by tender to the highest bidder under 
certain terms, not less than par to be 
paid in cash as the directors shall de- 
termine, or may sell them to customers 
of the company upon such terms and 
conditions as may be approved by the 
department. Present legislation handi- 
caps the direct sale of securities to 
customers in Massachusetts, and the 
commission has for some time mani- 
fested its sympathy with the customer- 
ownership program. 
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Dubuque Boasts a 275-Ft. Smoke- 
stack.—An addition to the plant of the 
Dubuque (Iowa) Electric Company 
costing more than $250,000 has re- 
cently been completed. Among the 


Coming Meetings of Eie~-rical 
and Allied Societies 


[A complete directory of electrical 
associations is published in the first 
issue of each volume. See January 5 
issue, page 72, for latest list.] 


American Institute of Electrical Engi- 
neers—Midwinter convention, Belle- 
vue-Stratford Hotel, Philadelphia, 
Feb. 4-8. F. L. Hutchinson, 33 West 
39th St., New York. 

Society for Electrical Development— 
522 Fifth Ave., New York, Feb. 5. 
J. Smieton, Jr. 

Commercial National Section, N. B. L.A. 
—Hotel Cleveland, Cleveland, Feb. 
6-7. 

New Mexico Public Utilities Associa- 
tion—Franciscan Hotel, Albuquerque, 
Feb. 18-20. C. E. Twogood, Albu- 
querque, N. M. 

American Physical Society—New York, 
Feb. 23. 

Oklahoma Utilities Association—Huck- 

Hotel, Oklahoma City, March 
11-13. E. F. McKay, First National 
Bank Bldg., Oklahoma City. 

Association of Electragists, Eastern 
Division—Hotel Astor, New York, 
March 18. 

Illinois State Electric Association— 
Hotel Sherman, Springfield,  IIl., 
March 26-27. R. V. Prather, Spring- 
field, Ill. 

American Institute of Electrical Engi- 
neers—Spring convention, Birming- 
ham, Ala., April 7-11. F. L. Hut- 
chinson, 33 West 39th St., New York. 

Wisconsin Utilities Association—Hotel 
Pfister, Milwaukee, April 17-18. John 
N. Cadby, 445 Washington Bldg., 
Madison. 

E. L. A— 

Bal- 


Southwestern Division, N. 
New Orleans, April 22-25. S. J. 
linger, San Antonio, Tex. 


Southwestern Pubiic Service Asso- 
ciation—New Orleans, April 22-25. 
N. Willis, Dallas, Tex. 
American’ Electrochemical 
Hotel Bellevue-Stratford, Philadel- 
hia, April 24-26. C. G. Fink, Co- 
umbia University, New York. 
Nebraska Section, 
Omaha, May 8-9. . é 
Bankers’ Life Bldg., Lincoln. 
National Electric ot es. 
Atlantic City, N. J., 19-23. M. 
e. Seems 29 West “39th St., New 
ork. 


Society— 
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improvements is the tallest smokestack 
in the state. This stack, which is of 
concrete, is 275 ft. high and has a 24-/t. 
base. New generating equipment and 
still further extensions are planned for 
this station. 





Dr. Hull Lectures at University of 
Pennsylvania.—A series of five lectures 
on the vacuum tube and its applications 
was delivered in the Moore School of 
Electrical Engineering, University of 
Pennsylvania, by Dr. A. W. Hull, re- 
search engineer of the General Electric 
Company, last week. He discussed 
thermionic emission, the  kenetron, 
space charge, the pliotron, the mag- 
netron, the dynatron, photo-electric 
cells and gas-filled tubes. 





Large and Small in Lamps.—What is 
probably the largest electric light bulb 
ever made—150,000 cp.—and the small- 
est, no larger than a grain of rice—were 
exhibited at the Sprague plant of the 
General Electric Company in East 
Orange, N. J., last week. The huge 
bulb, which was designed and made by 
George Bowerman, electrical engineer 
attached to the Edison Lamp Works at 
Harrison, N. J., is 22 in. high, and the 
top, which is ball-shaped, has a diam- 
eter of 15 in. The tiny bulb was the 
one recently inserted in the end of a 
glass tube which was placed in a 
child’s throat in the successful attempt 
to locate and remove a swallowed tack. 
The giant lamp is rated at 30,000 watts. 





Big Steam Generators for Long 
Beach.—Another step in the extension 
program of the Southern California 
Edison Company has been taken by 
ordering electrical equipment from the 
General Electric Company totaling 
nearly $1,500,000 in value for the new 
steam generating station planned for 
Long Beach. Included among the equip- 
ment ordered are two 35,000-kw. turbo- 
generator sets and auxiliary equip- 
ment. These will be the largest steam 
turbo-generators ever shipped west 
of the Mississippi River. The new 
equipment will bring the available ca- 
pacity at this station to more than 
100,000 kw. and the total capacity of 
all the Southern California Edison 
Company’s generating plants to more 
than 400,000 hp. 





French President Signs Decree to 
Promote Electrification.—Under date of 
December 18, 1923, the President of the 
French Republic signed a decree which 
constituted at the Ministry of Public 
Works a commission charged to proceed 
with the study of a general program of 
electrification of France aided by such 
administrative and financial means as 
may be necessary. This commission 
will be presided over by the president 
of the Superior Railway Council and 
will further comprise as vice-presidents 
the vice-president of the Electricity 
Committee, the Director of Hydraulic 
Power and Electric Distribution and 
the Director General of the Railways. 
The commission will be made up in 
equal numbers of members of the 
various ministries interested and of 
qualified representatives of such indus- 
tries as are associated with the crea 
tion, transport and distribution of elec: 
trical energy. It will number forty. 
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3oulder Dam Bill.—The Boulder Can- 
yon Dam bill, fathered at Washington 
by Senator Hiram Johnson and Repre- 
sentative Swing of San Bernadino, Cal., 
which authorizes the construction by 
the federal government of a dam at 
Boulder Canyon, in the Colorado River 
on the Nevada-Arizona border, to pro- 
vide permanent flood protection for the 
Imperial Valley, the storage of suffi- 
cient water to irrigate more than a 
million acres of arid land in southern 
California and Arizona and a site for 
the generation of 600,000 hp. of hydro- 
electric energy, is to be amended by the 
addition of a section which, it is hoped, 
will remove any opposition on the part 
of the four northern Colorado River 
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Bay inlet for $200,000. Plans for the 
present year call for the expenditure of 
$3,500,000 to erect housing capacity for 
two Westinghouse turbine units each 
rated at 48,000 hp. and to install one 
of them. When the entire plant is 
completed it will have a capacity of 
288,000 hp. * 





Fixture Market at Chicago Sounds 
Slogan.—“‘Notice the lighting equip- 
ment,” the slogan of the lighting-fixture 
industry, was much advertised at the 
fixture market held at the Hotel Sher- 
man, Chicago, January 21-26. The ap- 
plication of interior decorating princi- 
ples to correct lighting was discussed 
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showed examples of blending fixtures 
to period furniture. W. L. Goodwin, 
Society for Electrical Development, 
spoke of the growth and development 
of the electrical home movement and 
outlined its benefits to the entire in- 
dustry. He explained a proposed essay- 
writing contest for school children on 
the’ merits and faults of the lighting 
equipment in their own homes, a grand 
prize of a fifteen-thousand-dollar elec- 
trical home being contemplated. C. H. 
Hofrichter, Cleveland, condemned the 
practice of selling fixtures instead of 
illumination equipment: This mistake, 
he thought, was partly responsible for 
the slow development of the fixture 
business as compared with other 

















states. This new section will include by Lionel Robertson, Chicago, who branches of the electrical industry. 
S virtually all the provisions for the divi- er 
b : sion of water rights among the a A= == = Se SSS 
- F states concerned now written into the 
e , Colorado River compact, to which 
e Arizona alone has withheld adherence. Men of the Industry 
t With this change advocates of the bill Changes in Personnel 
e express confidence in its passage. Accomplishments, Responsibilities, Honors, Appointments and Activities of Men 
y Engaged in all Branches of the Electrical Industry 
r New 58,000-Hp. Unit Goes Into Serv- ean : 
t ice at Chippawa.—A new prime mover eect ee ee te “J ; 
e rated at aa ee into — Samuel D. Heed, New Vice- — = Se ce controls ae 
I recently at the Queenston-Chippawa ° e deal ° or ailways Company, succeed- 
e power station on the Canadian side of President in Cincinnati ing Gordon Campbell. Mr. Zimmer- 
a Niagara Falls. This unit was built by Samuel D. Heed, who was recently mann is also succeeding Mr. Campbell 
a the William Cramp & Sons Ship & En- elected a vice-president in charge of 8 president of the York Steam Heating 
rt gine Building Company of Philadelphia public relations of the Union Gas & Company, the York Suburban Land 
K for the Hydro-Electric Power Commis- [Electric Company, Cincinnati, a sub- Company and the York Transit Com- 
S. sion of Ontario. It is the sixth unit to sidiary of the Columbia Gas & Elec- pany, other subsidiaries of the York 
be installed at this plant. The five trie Company of New York City, as Railways Company. Mr. Campbell has 
ig others are rated at 55,000 hp. each, was announced in the January 26 issue Yelinquished the duties of these offices 
yn making the total present capacity at after many years of service to devote 
ia Chippawa 333,000 hp. Two additional himself to the solution of public utility 
ry units are now under construction by problems in a broader way. 
ie the Dominion Engineering Works, and Henry P. Broughton, who has been 
ig it is expected that the commission will commercial manager of the light and 
w soon order two more, completing the power department of the Indiana Serv- 
or station. The combined rating of the ice Corporation, Fort Wayne, Ind., for 
p- ten units will be 565,000 hp. = pest three years, has resigned. Mr. 
0- ; seemene : roughton has not made known his 
. Two More Types of Electrically 7 ae 
p Henineed. Vesnein, =~ The, eet coment definite plans for the future but it is 
m ‘al ; : believed that he will engage in a dif- 
st cial, privately owned Diesel-electric Satenh Wine of te dee. ahenteteal 
a hopper dredge on the Great Lakes will field. B fo nag Nat ed a i i ° Ry en 
‘, be put into operation by the Construc- rey 7 ce e acne ae 
n tion Materials Company of Chicago in 5 ee ee 
4 during the present year, orders havin the Interstate Public Service Company, 
of & pace FORS, is Kentland, Ind 
ol been placed with the General Electric 7 , SL ale! 
re ce Company for complete electrical equip- Samuel B. Tuell, formerly district 
"4 ment for such a boat. It will also be manager of the Houghton County 
used for transporting construction (Mich.) Electric Light Company and 
tc materials for building. An electrically Houghton County Traction Company, 
of driven towboat which may, it is said, has been made district manager of the 
he Yevolutionize inland waterways com- Middle West companies of the Stone & 
ch [|  Munication is being tested by the Webster organization, succeeding David 
lic (© United States government on the War- Daly, recently elected president of the 
od i rior River above Tuscaloosa, Ala. Blackstone Valley Gas & Electric Com- 
of [| Power is furnished by two six-cylinder of the ELECTRICAL WoRLD, has served P@2y- The Middle West companies in- 
ch [| Diesel engines driving 90-kw. genera- gs general manager of the company ‘ude the Mississippi River Power Com- 
| Z tors which operate a motor capable of : pany, Keokuk (Iowa) Electric Company, 
as on Pp P for the past three years. After being , ‘ 
on fe developing 200 hp. graduated from Swarthmore College Fort Madison (Iowa) Electric Com- 
nt Mr. Heed became identified with the P@"Y, Paducah (Ky.) Electric Company, 
nd New Ten-Million-Dollar Steam Plant Philadelphia & Westchester Traction Houghton County Electric Light Com- 
ts ff ‘Projected for Southern California—A Company and later with the Pennsyl- P@%y and Houghton County Traction 
ity [ff steam-driven electric generating plant vania Railroad in New York. Subse- CO™Pany. 
lie rs that will upon its completion be one of quently he joined the sales force of the David Daly, formerly district man- 
nd the largest in the West has been an- Hess-Bright Company, New York, but ager of the Middle West: group of prop- 
vs. , hounced by the Los Angeles Gas & severed his connection to become resi- erties under Stone & Webster executive 
in Electric Corporation as one of its proj- dent engineer on the construction of management, has been elected president 
he : ects in the immediate future. The the Hell Gate bridge. of the Blackstone Valley Gas & Electric 
of Bi plant, which will be built at Seal Beach, calieteata Company, Pawtucket, R. I. Mr. Daly, 
18: : Cal., 5 miles south of Long Beach, will a native of Boston and a graduate of 
a ; cost approximately $10,000,000. This John E. Zimmermann of Day & Zim- Harvard, has been associated with the 
‘ announcement came a short time after mermann, engineers of Philadelphia, Stone & Webster organization for the 


the company’s purchase of an 8-acre 
site on the east side of the Alamitos 


has been elected president of the Edison 
Light & Power Company, York, Pa., 


past twenty-four years, having served 
in various capacities in the Boston 
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office, at Ponce, P. R., Houston, Tex., 
and, until his recent promotion, in 
Keokuk, Iowa, where he has been dis- 
trict manager of the Middle West prop- 
erties since 1919. 

——>— 


Espy and Argabrite Vice-Presi- 
dents of A. G. & E. Company 


Frank Espy, general manager of the 
Ohio Power Company, Canton, Ohio, 
a subsidiary of the American Gas’ & 
Electric Company, and N. M. Argabrite, 
in charge of the valuation department 
of the parent company in New York, 
have recently been made vice-presidents 
ot the A. G. & E. Company. The pro- 
motion of Mr. Espy brings him back 
to the home office of the American Gas 
& Electric Company, where six years 
ago he spent a year as assistant to 
the general manager. Then, after serv- 
ing as general manager of the Atlantic 
City (N. J.) Electric Company for two 
years, he returned to Ohio, where he 
had been identified with A. G. & E. 
properties before coming East, and 
since that time has been in charge of 
the company’s subsidiaries in that state. 

Mr. Argabrite’s first connection with 
the industry was with the Ohio Val- 
ley Electric Railway Company, Ash- 
land, Ky., as assistant superintendent 
of construction. Subsequently he went 
to Winona, Minn., where he became 
superintendent of the railway depart- 
ment of the Winona Railway & Light 
Company, later being promoted to be 
general superintendent of the entire 
company and afterward to the office of 
general manager covering railway, elec- 
tric and heating property. From there 
he went to Belvidere, IIl., in the capac- 
ity of general manager of the Electric 
Gas & Hot Water Heating Company, 
but in 1910 severed his connection there 
to joinethe Hartford City (Ind.) Light- 
ing Company, a property of the Amer- 
ican Gas & Electric Company. Mr. 
Argabrite served in the Elwood and 
Muncie offices before coming to New 
York, where he was placed in charge 
of the valuation department. 

—_———_~———_— 


Sir William Noble, Engineer 


Sir William Noble, formerly engineer 
in chief of the Post Office, London, was 
born in Aberdeen, Scotland, in 1861 ahd 
was educated at Gordon College in that 
city. After serving for about five years 
in the capacity of Post Office engineer 
in the northeast of Scotland, he was 
transferred to the headquarters of the 
engineering department of the Post 
Office in London in 1897. At first he 
occupied the position of first-class engi- 
neer, but subsequently was made tech- 
nical officer and later first-class staff 
engineer at headquarters. Not long 
after this Sir William was promoted to 
be superintending engineer of the Lon- 
don district and then assistant engineer 
in chief, and afterward he was ap- 
pointed to the office from which he re- 
tired in 1922, engineer in chief of the 
Post Office. At the present time he is 
a director of the General Electric Com- 
pany, of the British Broadcasting Com- 
pany and of the Walker-Weston Rein- 
forced Concrete Road Company. 

Sir William was made a Chevalier de 
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© Elliott & Fry, Ltd., London 
Str WILLIAM NOBLD 


la Couronne de Belgique in 1919 and 
one year later was knighted by the 
King of England. He has contributed 
numerous articles to the technical press 
on telephones, telegraphs and wireless. 


~~. 


Robert L. Fitzgerald has been made 
manager of the light and power depart- 
ment of the Indiana Service Corpora- 
tion, Fort Wayne, Ind., succeeding 
Henry P. Broughton, recently resigned. 
He was formerly associated with the 
Gary (Ind.) Heat, Light & Water Com- 
pany, the engineering staff of the Wis- 
consin Railroad and Tax Commission, 
and with R. M. Feustel, consulting en- 
gineer. Within the past two years Mr. 
Fitzgerald has been engaged in making 
engineering investigations and reports 
on public service properties for the 
American Electric Power Company, 
Philadelphia; the Consolidated Power & 
Light Company, Huntington, W. Va., 
and for Tucker, Anthony & Company. 

Nae IRE 


Obituary 





Charles H. Stone, director of the 
chemical laboratory of the Rochester 
Gas & Electric Corporation for the last 
five years, died on Sunday, January 27, 
from the effects of an operation per- 
formed the previous week. Mr. Stone 
was formerly connected with the United 
State Geological Survey at Berkeley, 
Cal., and later with the Public Service 
Commission of Massachusetts. He was 
forty-seven years of age. 


Arthur J. Meyer, assistant secretary 
and treasurer of the People’s Gas & 
Electric Company, Wapello, Iowa, died 
of pneumonia on Sunday, January 20, 
after an illness of less than a week. 
In addition to his connection at Wapello, 
Mr. Meyer was secretary of several 
affiliated companies and auditor for all 
the Walsh interests, which include the 
property at Wapello. 

Edward Sawyer, president of the 
Atlantic Insulated Wire & Cable Com- 
pany, Stamford, Conn., died suddenly 
on January 21, at Jekyll Island, Geor- 
gia, where he had recently gone on a 
vacation. Mr. Sawyer was born at 
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Dover, N. H., forty-nine years ago, and 
after preparatory study at Andover 
entered Yale College, from which he 
was graduated in 1898. He was first 
connected in business with the Amer- 
ican Trading Company of New York 
and later organized and became pres- 
ident of the Atlantic company. 


James F. Cleary, an engineer in 
the betterment division of Stone & 
Webster, Inc., Boston, died on January 
20 at his home near that city. Mr, 
Cleary. was active in power-plant im- 
provement work. 

Brayton R. Clark, vice-president of 
the Malone Light & Power Company, 
Malone, N. Y., recently died. 

Edward Dean, general superintendent 
of the Century Electric Company, St. 
Louis, for the past eighteen years, died 
suddenly on Friday, January 25, as the 
result of being struck by a motorcycle, 
Mr. Dean, who was a native of Michi- 
gan, was fifty-seven years of age. 

Cecil Glenwood Rice, manager of the 
associated bureaus which conducted the 
claim work of the Duquesne Light 
Company, the Pittsburgh Railways 
Company, the Philadelphia Company 
and affiliated corporations, died sud- 
denly on January 3 of pneumonia. Mr. 
Rice, though a native of Fairmont, 
W. Va., went to Pittsburgh after leav- 
ing school and engaged in newspaper 
work there. In 1909 he became super- 
intendent of the claim department of 
the Duquesne Light Company and the 
Pittsburgh Railways Company, later 
being made assistant to President Cal- 
lery. It was Mr. Rice who organized 
the associated bureaus which conducted 
the claim work of the related public 
utility companies. He was a member 
of the National Electric Light Associa- 
tion, American Electric Railway Asso- 
ciation, American Society of Safety 
Engineers and of many other bodies. 

Dr. Ralph Chapman Rodgers, assist- 
ant secretary of the Illuminating En- 
gineering Society, died recently at his 
home in New York City as the result 
of an attack of acute indigestion. He 
had been taken seriously ill with pto- 
maine poisoning late in December, but 
had recovered sufficiently to be able to 
go to his office for a few hours each 
day. It was while in his office that 
he became suddenly ill, was removed 
to his home and died shortly afterward. 
Dr. Rodgers, a native of Binghamton, 
N. Y., and a graduate of Cornell Uni- 
versity, served for fifteen years in that 
university’s department of physics. In 
1921 he left Ithaca to fill the office he 
occupied at the time of his death. 
He was a member of the American 
Institute of Electrical Engineers, the 
American Physical Society and the 
American Association for the Advance- 
ment of Science. 

Marion M. McMillin, first vice-pres- 
ident and director of the American 
Light & Traction Company and a mem- 
ber of the firm of Emerson McMillin 
& Company, investment bankers of 
New York, died on Friday, January 29, 
at his home there, after a short illness. 
Mr. McMillin was also an officer and 
director in many other large corpora- 
tions, including the Southern Light & 
Traction Company and the Consolidated 
Gas Company of New Jersey. 
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Commission 


Rulings 





Line Between “Neighborly .Accom- 
modation” and Conduct of Small Utility. 
— The Public Service Commission of 
Montana has ruled that a small Delco 
electric plant installed in a hotel and 
supplying a few houses as well as the 
railroad station and post office at Arm- 
stead, a rural hamlet, with light is a 
public utility within the meaning of the 
law and “has gone far beyond the ordi- 
nary case of ‘neighborly accommoda- 
tion’ which will not admit of the char- 
acterization of public service.” The 
commission said: “The capacity of de- 
fendant’s plant is not determinative. 
There are physical limits to all of the 
public services rendered in this country, 
and it is only within the area or terri- 
tories actually served, or intended to be 
served, that service can be compelled. 
That the plant may be small, the area 
served of no great extent and the cus- 
tomers few is immaterial, and, of 
course, if the decision turned on the 
finding of an express profession of serv- 
ice, most of the businesses now regu- 
lated in this country as public busi- 
nesses would present violent disclaim- 
ers of an intention to serve.” 





Responsibility of Commission to the 
Public in Granting Certificates of Con- 
venience and Necessity.—In granting 
to the Alabama Power Company a cer- 
tificate of convenience and necessity for 
a transmission line to Greenville, Ala., 
the Public Service Commission of that 
state said: “The question ought to be 
determined upon the basis of whether 
the rights, welfare and interest of the 
general public will be advanced, and 
not upon the private benefit or advan- 
tage that may accrue to any particular 
community. Whether the application 
is for authority to construct a new plant 
or to make an extension of an existing 
system not in the usual course of busi- 
ness, the burden is upon the applicant 
to show that there is a reasonable guar- 
anty of sufficient business to warrant 
to the public a successful operation of 
a permanent utility enterprise, and, in 
the case of an extension of an existing 
system, that the permission thereof 
will not cast an undue burden upon 
present or future customers of the util- 
ity. It is true that it has been held 
by some commissions that where the 
application for a certificate of conven- 
lence and necessity is sought for the 
establishment of a new utility, the 
question whether such new utility can 
be operated at a profit is not involved, 
this being considered a risk undertaken 
by the applicant. We do not think such 
holding would be correct under the 
Statute governing this commission. 
Under our statute we are of the opin- 
lon that in this respect a rule similar 
to that applied by the Illinois commis- 
Sion should obtain, namely, that the ap- 
plicant should have such a reasonable 
Suaranty of sufficient business to war- 
rant to the public a successful opera- 


tion of the undertaking as a permanent 
enterprise,” 
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“Fifty-fifty”’ Stock and Bond Capi- 
talization Favored.— In granting per- 
mission to the New Hampshire Power 
Company to acquire a number of 
smaller.operating companies, as re- 
ported lately in “News of the Industry,” 
the New Hampshire Public Service 
Commission emphasized. the desirability 
of a much larger proportion of stock 
financing. Although the authorized 
bond-issue_is not. much larger than pre- 
yails in many companies of this kind, 
a much better arrangement exists, the 
commission says, where the bonds do 
not exceed 50 per cent of the total value 
of the property. “In the, future,” the 
decision states, “we shall’strive to have 
the company .conform more closely at 
least to this ‘fifty-fifty’* basis, and we 
certainly shall hesitate a long time be- 
fore we permit the company to do its 
financing by putting out bonds to the 
extent of 80 per cent of the cost of the 
improvements and betterments, which, 
as is alleged in the petition, the contem- 
plated terms of the proposed mortgage 
will permit it to do.” In the final re- 
port of the commission a value will be 
found for the property of each of the 
companies taken over. The power com- 
pany will be required to put into effect 
in each of the communities served rates 
that will give a fair return upon the 
values so found. In this way each com- 
munity will be required to bear its own 
burden. 


Recent Court 


Decisions 


Complaint in Damage Suit Must 
Allege Negligence or Facts from Which 
It Could Be Inferred.—In Simons vs. 
Pacific Gas & Electric Company dam- 
ages were sought for the death of a 
man who was removing pipe from a 
well and was killed by electricity jump- 
ing from defendant’s nearby wires to 
the pipe and thence passing through 
the victim’s body. The District Court 
of Appeal in California found a judg- 
ment properly rendered for the com- 
pany since the complaint did not allege 
negligence or facts from which it could 
be inferred. The court declared that it 
was not negligence per se for a com- 
pany to erect its power line with lean- 
ing poles, nor to string wires at a 
height of 28 ft. 10 in. from the ground, 
nor to maintain its line within 73 ft. 
of the well and derrick on which de- 
cedent was working, and that therefore 
a complaint alleging that the power line 
was so erected and allowed to lean and 
that it encroached on decedent’s land 
did not exclude any hypothesis other 
than that of negligence. (220 Pac. 
425.)* 





Utility Must Not Collect from Users 
Consideration Paid City for Surrender 
of Reservations in Duplicate Franchise. 
—When a public utility, as the result 
of the purchase by it of a competing 
utility, found that it had duplicate 
equipment by reason of the consolida- 





*The left-hand numbers refer to the volume 
and the right-hand numbers to the page 
of the National Reporter System. 
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tion of the two systems, and, in order 
to be able to remove or dispose of such 
duplicate equipment, entered into a con- 
tract with the municipality in which 
the municipality, for a stated considera- 
tion, surrendered all its rights reserved 
in a franchise under which one of the 
systems was constructed, among which 
was a right to purchase the system con- 
structed under such franchise, thereby 
enabling the utility to remove such 
duplicate equipment, the utility is the 
beneficiary of the contract, and an order 
of the utilities commission directing 
that the consideration to be paid, under 
the contract, to the municipality be 
collected by the utility from its users 
in the municipality is beyond the power 
of the commission and is void. So hold- 
ing, the Supreme Court of Idaho, in 
Boise City vs. Idaho Power Company, 
annulled an order of the Public Utilities 
Commission of Idaho which permitted 
the company to collect by increased 
rates to consumers the consideration 
paid by it to Boise City for the can- 
cellation of a contract between the city 
and the Beaver River Power Company, 
the latter having been absorbed by the 
Idaho Power Company. (220 Pac. 483.) 





Special Master Holds Dollar Gas Con- 
fiscatory.—The “dollar-gas” law passed 
by the New York Legislature last year 
has been found confiscatory by the spe- 
cial master appointed by the United 
States District Court to hear testimony 
in an action brought by the New York 
& Queens Gas Company against the 
Public Service Commission and the 
Attorney-General of the state. The 
bill provided that $1 per 1,000 cu.ft. 
should be the maximum charge for gas 
in New York City, that a standard of 
650 B.t.u. should be maintained and that 
service charges should be abolished. 
The master upheld the right of the 
Legislature to fix the standard, with 
reasonable time for compliance, and 
abolish the service charge. 


Second Enforced Valuation Examina- 
tion Within Few Months Unconstitu- 
tional Where No Change in Property 
Has Occurred.—In line with previous 
judicial decisions in Alabama to the 
same effect, the United States District 
Court in that state, in granting a per- 
manent injunction to the Mobile Gas 
Company against rates fixed by the 
Alabama Public Service Commission 
and held to %e confiscatory (Mobile 
Gas Company vs. Patterson), made the 
declaration that where the commission 
had examined the books and records of 
a company for the purpose of making 
a valuation of its property, to require 
the company to produce its books and 
records for a second examination within 
a few months thereafter for the pur- 
pose of repudiating its former valua- 
tion was an abuse of power by the 
commission and an unreasonable search 
in violation of the national and state 
constitutions, although future examina- 
tion when changes in the company’s 
property occur is permissible. The first 
examination, the court held, created a 
contract fixing a permanent basic valua- 
tion binding on the state, and if the 
state desired to repudiate it, it would 
have first to return the money paid by 
the company to cover the expense of 
the search. (293 Fed. 208.) 
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Devoted to the Discussion of Business and Economic 
Problems of the Producer and Distributor, with Market Reports, Trade Activities, 
New Equipment Available, Foreign and Construction News 


Strengthening the Market for Industrial 
Electric Heating Equipment 


Industrial Heating Still in the Development Stage 
—Application, Study and the Giving of Satis- 
faction Are Vital to Progress in Market Building 


BY: th 2 


HAYES 


Manufacturer of Industrial Electric Heating Apparatus, 
Providence, R. I. 


N INTELLIGENT square deal to 
the customer lies at the founda- 
tion of success in developing, mar- 
keting and servicing electrical equip- 
ment for industrial heating uses. I 
have been asked by the ELECTRICAL 
WORLD to make a few suggestions as 
to ways of improving relations be- 
tween manufacturers, sales repre- 
sentatives and purchasers in this 
rapidly expanding field, and the key 
to the situation will be found, I be- 
lieve, in the first seven words of this 
paragraph. If we proceed along this 
line, remarkable progress will be 
realized.in applying a class of elec- 
trical equipment to the solution 
of manufacturing problems in ways 
that frequently cannot be  ap- 
proached by any other means. 


STILL DEVELOPING 


Broadly speaking, industrial elec- 
tric heating equipment is still far 
from staple merchandise. There 
are now many applications of electric 
heating, like soldering, glue melting, 
sterilizing. and cooking, which have 
become sufficiently standardized to 
warrant the classification of ap- 
paratus as staple products; but 
when we get into the field of process 
development proper sales effort, and, 
indeed, the proper development of 
equipment, is a matter of ther- 
mal engineering, thorough economic 
analysis of conditions and perform- 
ance, and careful follow-up atten- 
tion after installation has been made. 
Changes in the materials available 
for industrial electric heating ap- 
paratus design are frequent; modifi- 
cations of customers’ manufacturing 
processes are every-day occurrences, 
and constant vigilance is necessary 
to insure the proper selection of 
methods of construction and applica- 


tion that will keep initial costs 
within reason and make every in- 
stallation warranted by the condi- 
tions a permanent asset to the pur- 
chaser. 

The time is coming when this kind 
of equipment will attain a “mass 
production” basis, but it is not yet. 
We are still in the stage of equip- 
ment development, although much 
apparatus. now in service-is giving 
very efficient and thoroughly re- 
liable performance. Given sound en- 
gineering analysis and reputable con- 
struction, the art can be said to have 
passed far beyond the experimental 
stage and to have become commer- 
cialized in a vast number of applica- 
tions. Insulating materials are well- 
developed and so are electric heat- 
ing elements, but the expiration of 
the Marsh patents has been’ followed 
by the entrance into this field of not 
a few apparatus makers lacking ex- 
perience, and in some cases‘the cost 
to the customer has been far in ex- 
cess of what should be the case, ow- 
ing to ignorance of what is possible 
in design and construction, to hasty 
analyses of requirements and to 
failure in adequate servicing. 

Every installation should follow 
thorough technical study of the re- 
quirements. We maintain a store in 
Providence with window displays of 
industrial heating equipment, but 
we do not expect customers to pick 
out their purchases through glass, 
have them tied up in bundles and 
carry them away without our mak- 
ing sure that the apparatus selected 
appears adapted to their needs. A 
few staple articles might move in 
this way, but not an oven, a furnace 
or other equipment involving appli- 
cation engineering in its successful 


service. The practice of insisting 
258 









upon thirty days’ trial:of equipment 
is a vital feature of its success, and 
other manufacturers who follow this 
practice deserve credit for their 
stabilizing influence upon the busi- 
ness side of this interesting, promis- 
ing and attractive class of electrical 
service. Unfortunately, in some 
cases purchasers of heating equip- 
ment in this country have not re- 
ceived. the engineering attention 
which was their due, and misfit ap- 
plications, failure to state frankly 
the best means of heating for a par- 
ticular case, whether coal, gas, oil or 
electricity, poor construction and en- 
tire loss of interest in the customer’s 
problems after the equipment has 
been paid for are responsible for 
troubles that never need have scarred 
the industry’s record. 


APPLICATION StTuDY VITAL 


It is not too much to say that a 
personal interest should be taken in 
every customer’s installation by the 
manufacturer’s representative, and 
that, even if repeat orders are out of 
the question at the outset, the com- 
plete satisfaction of the purchaser is 
vital to the success of the heating 
branch of the electrical industry. 
Very careful attention must be 
given to the type of control equip- 
ment and instrumental installation 
provided, for the former is easily 
the most delicate part of the ap- 
paratus at present, and intelligent 
selection and certainly careful pre- 
liminary oversight must be had in 
the joint interest of the customer 
and the manufacturer. Amazing 
economies in operation and improve- 
ments in the quality of products 
often accompany the use of electric 
heating, but the suitability of this 
method must be thoroughly estab- 
lished and snap judgments avoided 
like a pestilence. The reputation of 
a poor job or of a failure travels fast 
and far, and while the “batting aver- 
age” of the heating manufacturer is 
getting better every year, too much 
emphasis cannot be laid upon the 
wisdom of keeping in close touch 
with , operating installations and 
studying them constantly to discern 
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the way toward still better designs 
and service. 

The co-operative courses of the 
large manufacturers of electric heat- 
ing equipment under the auspices of 
the National Electric Light Associa- 
tion have done much to increase the 
interest and knowledge of central- 
station power engineers in this field. 
There is room for further co-opera- 
tion between these men, and the out- 
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look is very encouraging all along 
the line for a greater appreciation 
of the limitations and possibilities 
of the heating market. Our re- 
sources in apparatus, developed and 
potential, are increasing steadily, 
and the reward of single-minded con- 
centration upon the customer’s in- 
terests will be a growth of electric 
heating uses that cannot now be 
conceived. 





Blazing a New Trail 


Some Particulars Concerning the Changes that Have Come of Late 
in the Lighting Equipment Industry—Organization and 
Co-operation of Distinct Benefit 


By HERMAN PLAUT 
President National Council of Lighting Fixture Manufacturers 


HE lighting equipment industry 

passed its zero hour not long 
ago when it organized itself under 
the leadership of the National Coun- 
cil of Lighting Fixture Manufac- 
turers. 

It was realized that the era of in- 
tense individualism was past, that 
the time for co-operation had come. 
To smoothe rough edges and corners 
the National Council established a 
conciliation board to arrange for the 
settlement of disputes among mem- 
bers. It guarded the rights of in- 
dividual manufacturers by provid- 
ing for a registration of designs. In 
that way it went far toward over- 
coming the silly practice of some 
manufacturers of stealing one an- 
other’s designs. It encouraged cost 
accounting and better business prac- 
tice generally. 


STANDARDIZATION AND MARKET 


Before the advent of the National 
Council the manufacturer of lighting 
devices had been a law unto himself 
as far as his business relations were 
concerned. The same thing held 
good in his factory, and this privi- 
lege of using all kinds of sizes in 
tubing, threads, etc., was most ex- 
pensive, not only for himself and the 
people from whom he obtained his 
Supplies, but also for the general 
public who bought his goods. To 
overcome this condition the National 
Council organized a standardization 
Service. It was a most arduous task 
to clear these troubled waters, but 
years of expensive research work 
under competent direction have 
brought about remarkable progress 


and clarification. Four standardiza- 
tion bulletins have been issued so 
far, dealing respectively with pro- 
posed <izes for blown glass heels, pro- 


posed sizes for pressed-glass heels, 
fine threads for brass tubing, and 
models, gages and measuring tools. 

The thoroughgoing and authorita- 
tive character of the standardization 
service is best attested by the fact 
that conclusions arrived at have been 
recognized and accepted as standards 
by those who are considered the 
highest authorities in this field. 
Among these are the United States 
Bureau of Standards, the United 
States Chamber of Commerce, the 
American Screw Thread Commis- 
sion, the American. Society of 
Mechanical Engineers, the Illuminat- 
ing Engineering Society and the Na- 
tional Tap and Die Institute. 

Then, too, there have been the 
annual markets, the fifth one of 
which, held in Chicago, has just 
closed. At these markets the mem- 
bers of the National Council have ex- 
hibited annually the products of 
their studios and plants, and they 
have extended the same privilege 
consistently and generously to others 
of the industry who are not mem- 
bers of this particular organization. 
Not only have these markets been 
the best kind of business builders; 
they have fostered outstandingly the 
spirit of fine fellowship and mutual 
sympathy that lay dormant within 
us. They have taught us very much 
to think as one. 


MEETING OTHERS 


So much for ourselves. Not that 
we have wanted to speak of our- 
selves first. We did so only because 
we wanted you to know that when 
we might talk about the splinter in 
the eye of our neighbor we had not 
been unmindful of the beam in our 
own eye and had taken steps to re- 
move it or, at least, reduce its size. 
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The National Council discovered 
early in its life that, just as the in- 
dividual manufacturer could in jus- 
tice to himself no longer live ae- 
cording to the law of the jungle, 
neither could a group of these manu- 
facturers stand aloof from the in- 
terests of all those other branches 
which together with it made up the 
great company interested indus- 
trially and professionally in artificial 
lighting. Just as the members of 
the National Council had learned 
that the lighting devices which they 
and their fathers had made had 
ceased to be “fixtures” and had be- 
come wonderfully flexible, so they 
discovered that it would neither be 
possible to remain indifferent to the 
weal or woe of other phases of this 
great field. 

And in looking at these other 
fellows with whom they were rub- 
bing elbows they found delightful 
congeniality and a splendid com- 
munity of interests. It was a joy 
to lend a hand and help. It left a 
fine glow of fellowship that was sur- 
passed only by the gratitude felt by 
us when the National Council en- 
countered the fraternal grip ex- 
tended to it in return by others. 

It was thus a pleasure to en- 
counter the high vision among lead- 
ing distributors of lighting equip- 
ment who were keeping alive among 
their members against such great 
odds the spark of idealism and fan- 
ning it into flame in their own 
organization, which is now the Na- 
tional Association of Lighting Equip- 
ment Dealers. It was a pleasure to 
affiliate with manufacturers of 
illuminating glassware, those in and 
outside their own Illuminating Glass- 
ware Guild. 

We delight in having a standing 
committee on contact with architects 
through whom very interesting con- 
nection has been made with the 
American Institute of Architects 
and their affiliations. We also have 
a representative at the meetings of 
the Illuminating Engineering So- 
ciety and the Joint Committee of 
Business Development. 

Again and again have we found 
that, with so much in common, it 
was simply a shame not to pool these 
interests occasionally and do a job 
for the associated lighting indus- 
tries. We could do it well without 
in the least relinquishing what was 
distinctively ours or asking others to 
do this. 

Had we needed an object lesson in 
that, it was conclusively furnished to 
us last year. The fertile mind of ' 
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our secretary, Charles H. Hofrichter, 
had projected the idea of calling the 
attention of people to lighting equip- 
ment. The plan was, and is, to 
arouse a public consciousness of 
lighting equipment, get people to 
“notice the lighting equipment.” 
But there is one thing I do want 
to point out. The “notice the light- 


ing equipment” movement has proved 
that there is a community of inter- 
est among all those who are con- 
cerned with the use of electricity 
for lighting purposes. 
tions, 


Central sta- 
the manufacturers of wire 
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and wiring devices as well as those 
who install them, the manufacturers 
of lamps and illuminating glassware, 
the makers of parts and they who 
supply raw materials to those 
who manufacture lighting devices, 
whether these be of the fixed type, 
wall and ceiling, or portable, as well 
as all those who distribute or sell 
any of this—all of this vast company 
can and have found it possible and 
profitable to call upon people to 
“notice the lighting equipment,” and 
in this way their natural community 
of interest has become apparent. 


A Survey of Important Developments in the Electrical Market Including Data on 
Production, the Sales Outlook, Credits, Exports, the Metals and Other 
Conditions Affecting Cost, Supply and Demand 








the electrical trade has_ been 

marked by several interesting 
incidents. A general reduction in lamp 
rfrices approximating 73 per cent was 
announced this week and is expected to 
have a good influence on the develop- 
ment of the lighting market, so actively 
supported at this time. A prominent 
manufacturer of belt conveyors an- 
nounced a price reduction of nearly 12 
per cent. An important manufacturer 
of radio sets put out an entire new line 
at new prices. These units are all 
equipped with dry batteries. A small 
reduction in wire was also made by an 
influential manufacturer, but is con- 
sidered more an adjustment to the mar- 
ket than an indication of a downward 
trend. Washington has announced com- 
plete electrical exports for 1923, show- 
ing an increase of more than $9,000,000 
over the year previous. There has been 
an appreciable improvement in the de- 
mand for motors for the textile in- 
dustry. 

The weather continues to favor the 
electrical industry by permitting the 
steady continuance of central-station 
extension activities and building con- 
struction and by generally stimulating 
diversified buying. Reports from the 
Southeast show a growing activity in 
railroad and power company expansion 
that is already inducing a very brisk 
market for electrical materials. 


Transmission Tower Flurry 
Caused by Milliken Patent 


SITUATION has developed in the 

steel transmission-tower field which 
is causing a little flurry among manu- 
facturers of steel towers and among 
those users who have learned of it. 
The question is what effect, if any, 
there will be on price or availability of 
towers of a certain general design as a 
result of discovery of claim 5 in the 
Foster-Milliken patent No. 923,557 for 
a “tower or pole,” granted June l, 


1909. This claim reads: 
“A structural steel pole having a 
pyramidal pedestal portion, a tower 


portion carried by the pedestal por- 


\ SOMEWHAT uneventful week in 





tion, of approximately uniform cross- 
sectional area, and cross-arms ar- 
ranged at intervals of the tower por- 
tion of the pole, of expanded width at 
the center and having diagonal braces 
reinforcing the tower.” 

Attorneys for Mr. Milliken have 
been inquiring among all manufac- 
turers and among some users to find 
out what towers of this design have 
been built by them since 1909 and also 
what are now contemplated. So far as 
can be learned no suits have been 
prosecuted to a conclusion before a 
court, but it is reported that two or 
three manufacturers settled with Mr. 
Milliken outside of court after suit had 
been started or threatened. 

Users point out that this type of 
pole has been generally accepted, 
wherever used, as a free design, and 
those who have gone into the ques- 
tion are strongly of the impression 
that this design was used prior to the 
filing of the application in February, 
1908. Whatever the situation, these 
users point out, it is in the interest 
of the entire industry that the exact 
standing of this patent be determined 
so that uncertainty may not act to 
delay or otherwise affect the building 
of any transmission lines. 


Construction Still Active in New 
England—Market Good 


ARRING occasional uneven days, 

the demand for electrical supplies 
continues in about the same volume as 
that of the past fortnight. Open road 
conditions and _  long-continued mild 
weather with the exception of two re- 
cent short-lived cold waves have stimu- 
lated diversified buying. The demand 
for pole-line hardware is surprisingly 
good for this season, and central sta- 
tions are planning’ vigorous _line- 
extension work. 

Deliveries on porcelain insulators for 
6,600 volts and above are too long for 
the satisfaction of many buyers, run- 
ning from eight to twelve weeks in 
many cases. Wiring devices are in 
fair demand, but the 1924 building sea- 
son has not yet had much effect on 
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purchases, orders being largely con- 
fined to jobs previously started and 
pushed toward completion. The mar- 
ket for heavy apparatus and cable con- 
tinues excellent. 

General business in New England is 
fairly good outside the textile and 
rubber-shoe fields. Some central-station 
companies are giving thought to the 
erection of general service buildings, 
with improved facilities for meter de- 
partments and other branches obliged 
in the past to get along with makeshift 
facilities. 


Building Still Brisk on Pacific 
Coast—Ordering Improved 


UILDING conditions on the Pa- 
cific Coast continue to be very ac- 
tive. General ordering has improved 
after a cautious fortnight, resulting in 
a strengthening of the market for 
electrical materials. Rigid iron con- 
duit has increased about 5 per cent, 
and dealers report that their store busi- 
ness has considerably improved, par- 
ticularly in the outlying city districts. 
The long drought from which this 
section had been suffering and which 
without doubt had caused the poor 
country business was very much re- 
lieved by a welcome rainfall. This 
year has been the second driest in 
Californian history, but none the less 
there has been much new 1923 dam 
construction by the power companies. 
Power companies’ orders are, however, 
still small and continue to consist 
chiefly of maintenance hardware. Com- 
paratively little extension work is 
being projected at this moment, al- 
though a good year is expected as the 
requisitions on file in new-business de- 
partments are constantly increasing. 


Railroad and Power Company 
Business Good in Southeast 


EVERAL of the large railroads in 

the Southeast are preparing to make 
sweeping improvements in their shops, 
one of the roads having already begun 
the construction of a large additional 
unit for its Birmingham plant. This 
particular improvement contemplates 
the installation of complete electrical 
shop equipment and the electrification 
of all apparatus in the old unit that 
is now mechanically driven. 

As a forerunner of increased power 
facilities the Central Georgia Power 
Company has purchased equipment for 
the installation of a 10,000-kw. steam- 
turbine auxiliary plant. This addi- 
tional capacity will, of course, call for 
the purchase of considerable additional 
plant, line and transformer equip- 
ment. 

The execution of extension and im- 
provement plans of the Southeastern 
power companies, which in Georgia 
alone amounts to approximately $20,- 
000,000, has opened up a brisk market 
for high-tension line material, out- 
door switching equipment and trans- 
formers of the 110,000-volt type, the 
latter of which are offered only on very 
long shipment. The 11,000-volt to 
38,000-volt transformer equipment 1S 
also becoming quite active, with sh'p- 
ments ranging from six to eighteen 
weeks. 7 

Taken as a whole, the turbine busl- 
ness in the Southeast section has been 
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satisfactory, and manufacturers are 
no longer in a position to offer any- 
thing like prompt deliveries. Orders 
for switchboards of both the power- 
plant and industrial-plant types have 
been entirely satisfactory, with the 
outlook indicative of a continued 
brisk movement throughout the spring. 


Building Lines Moving Best in 
New York District 


HERE was a general slowing down 
of business in the New York mar- 
ket this week as compared with Decem- 
ber, although business on the whole is 
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rule this class of business is quiet. Col- 
lections are excellent and some jobbers 
report them even better than usual. 
There is a tendency to tighten up on 


‘eredits with various organizations co- 


operating to improve conditions. 

New radio apparatus consisting of a 
line of sets ranging in price from $35 
te $425 was announced to jobbers this 
week by a prominent manufacturer. 
All the new sets are equipped for oper- 
ation with dry cells. 


Active Ordering in Middle West— 
Prices Firm—Outlook Good 
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ee 


deliveries are slow, running twenty- 
four to thirty weeks on some of the 
larger sizes. Sales of heaters are ex- 
ceptionally noticeable owing to the re- 
cent periods of sharp cold weather. 


The Metal Market 


HE non-ferrous metal market expe- 

rienced no wide price changes dur- 
ing the last week. There has been a ces- 
sation in the demand for copper, while 
the other metals have held steady with 
sales of about normal proportions. 








NEW YORK METAL MARKET PRICES 





good. Radio is remarkably strong and CTIVE buying of most commodi- 
the demand shows no indications of fall- ties was noticeable this week in = bo oS 
ing off. Building supply lines continue to Chicago electrical circles. Construc- Pound Pound 
hold up well and are the best-moving tion programs laid out last year are Cop ae ic. . 123 to 12} vie ee 123 
material at the present time. Stocks being completed and many large Antmony. oe 10.25to 10.50 10.50 
are good and there is no difficulty in projects are being contracted for this Nickel, ingot..... 26 to 30 26 to 30 
obtaining material. Prices in general year. Central-station purchases have ee eoervtaxe sas és 
are firm and no increases are looked for. been good. Several large construction Aluminum, | 98 to 99 , 

One manufacturer has announced a orders and contracts were placed this = percent...--.... 27.50 27.50 


reduction of approximately 12 per cent 
in portable belt conveyors and another 
manufacturer has reduced _ rubber- 
covered wire 2% per cent. This reduc- 
tion in wire does not indicate a down- 
ward movement as there is a rising 
market in cotton and copper. Other 
manufacturers are not expected to re- 
duce wire prices as they say their 
present prices are in line with the re- 
ductions. 

Industrial business is unusually good 
for this time of the year, when as a 





week, together with quantities of pole- 
line hardware. Many manufacturers 
are contracting for as much steel as 
the respective vendors will accept. 
Conduit manufacturers have accepted 
a large volume of business this week. 
Up to the present time no advance in 
price has been announced. 
Rubber-covered wire demand has 
been normal, and stocks are ample to 
meet the demand. Prices are firm. 
A large order for busbar copper was 
placed in Chicago this week. Cable 


VALUE OF ELECTRICAL EXPORTS FOR DECEMBER, 


PERIODS LAST YEAR 





Noteworthy Gain in Electrical 
Exports During 1923 


HE total value of exports of elec- 

trical machinery, apparatus and 
supplies from the United States in 
1923 was $72,158,241, as shown in 
the table below. This was a notable 
increase over 1922, being a gain of 
more than $9,000,000, or an average 
increase of approximately $750,000 per 
month. 








1923, AND FOR THE ENTIRE YEAR, COMPARED WITH CORRESPONDING 








December, December, Year Year December, December, Year Year 
1922 1923 1922 1923 1922 1923 1922 1923 
TG... cactuscevenes $98,569 $5,178 $1,719,714 $511,313 Incandescent metal- a 
Generators: a ee 89,380 112,547 1,224,574 1,130,861 
Direct-current: Other electric lamps. 20,459 19,369 205,592 234,721 
Under 500 kw...... wee 54,471 48,687 544,505 788,300 | Flashlights.............. 30,734 38,966 253,623 494,327 
iene soos 59,801 4,180 989,996 753,100 | Searchlights and projectors... 47,076 23,820» 279,801 += 366,298 
Under Zeeekvn....... 20000 19560 _19600m 86 12090m | Mee SvenReNEREEOe | lates gene ita 
2,000 kva. and over... . 252,785 53,282 1,398,094 1,284,047 | nh Sieh ds coe . , . 
Accessories and parts for omestic eating and cook- 
generators... . 20,994 92,220 1,135,736 1,025,218 ing appliances. .... 62,357 111,799 591,895 984,471 
Self ccontained lighting out- Industrial electric furnaces 
iis cageacces eduaatie 28,701 37,455 441,569 610,017 | and ovens 4,792 7,943 237,850 214,068 
Bagte ries: : ’ : : ‘Tigpepentio Gees and 
Prima CSGas bor eeee 91,319 87,479 1,083,085 1,272,619 X-ray machines, galvanic 
eats Pr ea a 133,300 174,103 1,473,560 2,344,232 and faradic batteries, etc.. 46,625 76,117 585,987 870,639 
Power transformers........ 247,103 384,466 4,158,756 3,195,240 | Radio and wireless appara- 
Other transformers... .... ‘ 78,011 68,301 747,366 760,268 tus. a 165,236 335,308 2,897,799 3,448,112 
Rectifiers, condensers, Telegraph. apparatus. . 56,677 39,202 316,299 690,112 
double-current and motor- Magneto telephones. . * 5,194 + 196,330 
oe ahem Cyoguatens, Other telephones aie 376,955 99,696 4,391,498 405,887 
ichronous and other h witchboards * * 
_ oonverters. .......+. 63,585 160,313 —-*1,367,008 + 999,039 Scotia 1,616 119,039 
Switchboard panels, except boa: *« 3,370 * 403,309 
ROIOQROI dis os wan xs 00s 259,977 224,202 2,701,508 1,667,798 Rail i Pe ’ . 
ee Teena : en signa 3, ‘swite - 
novet Wamp... 166,546 116,353 1,891,921 1,796,174 | 3S See on gran tO aa 140,778 53,194 685,227 733,537 
ures and fus * * ’ 
Ram faa tesa bloska. me 0 24,978 33,375 198,665 311,467 ; and alarms eres ; 7,006 8,192 63,563 107,579 
uring met Sy ae re ‘ ; 4,476 18,834 park plugs, Magnetos an 
Volt, “watt and ampere on — — . other ignition apparatus... 129,537 209,002 1,092,931 1,695,167 
meters and other record- Insulating material. .... 113,355 131,994 889,381 1,435,545 
ing, indicating, and test- Metal conduit, outlet and 
ing BDPNGERUN. hee ccc dys 141,322 107,523 876,453 1,027,080 switch boxes......... 21,851 35,506 295,194 478,083 
Lightning arresters, choke Sockets, receptacles and 
coils, reactors. and other lighting switches. .... . 74,310 $2,081 488,703 1,077,404 
protective devices....... 100,970 56,217 678,438 615,547 | Other wiring supplies and 
Motors under } _ eee 77,059 116,325 772,433 1,727,646 fixtures 176,620 167,386 1,342,426 1,891,466 
Stationary motors 1 to 200 Other electrical apparatus 
Mk... -aeetebeeeena 212,300 227,912 2,037,231 3,088,078 not elsewhere specified... . 641,216 832,525 7,887,484 8,821,921 
5 Stationary motors over 200 Globes and shades for light- 
Bp. dace ee ea, 45,386 121,389 665,967 813,468 ing fixtures 45,736 32,078 440,997 468,114 
Railway motors........... 89,743 64,169 480,149 659,825 | Electrical glassware, except 
E lectric kk comotives: for lighting sweee 25,027 17,728 172,890 184,276 
Railway. 140,703 246,555 853,562 3,037,140 | Electrical porcelain. ....... 93,030 177,783 1,379,750 1,783,614 
Minin g and industrial. . acre te 5,323 224,645 277,227 Electrical carbons, carbon 
Other motors........... 6,389 29,238 351,384 230,625 brushes and electrodes.... 98,016 230,259 1,098,094 2,317,495 
Rheostats, controllers and Insulated wire and cable 
other starting and con- (iron and steel). . 24,906 48,622 377,927 686,613 
trolling equipment.. 159,949 200,400 920,118 1,751,707 | Other manufactures of 
Accessories and parts for aluminum ae REA at ag 53,579 142,786 925,256 1,167,128 
“motors. ...... a Ee 86,377 170,440 1,138,241 1,659,051 | Copper wire (bare)...... 135,065 255,960 1,875,480 1,972,800 
Electric fans. ..........0s 92,009 53,927 816,116 859,045 | Insulated ~— wire > and 
Electric !amps: cables. . ; i 175,728 209,233 1,982,093 3,140,027 
Incandescent earbon-fila- as B ; - apensecearateree 
ment 8,927 7,523 62,393 61,742 ct ietdcenctennks $5,741,880 $6, 587, 088 $63, 118, 831 $72,158,241 
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Devoted to News of the 
Manufacturer, Jobber, Agent, Contractor and Dealer, Including Important Orders 
and Contracts for Apparatus and Equipment 








National Conduit Stockholders 
to Make Investigation 


The stockholders’ protective commit- 
tee of the National Conduit & Cable 
Company, Inc., has sent out a letter to 
stockholders and bondholders of the 
company requesting their participation 
in an investigation of the sale of the 
company’s assets on September 14, 
1923, to the Anaconda Copper Mining 
Company. 

The committee feels that there may 
have been certain irregularities in 
connection with the sale and that an 
investigation is necessary. Stock and 
bond holders are asked to give the 
committee the power of attorney and 
to subscribe to a fund to defray the 
necessary expenses. 

—>_—_——— 


Century Electric Company 
Increases Line 


The Century Electric Company of 
St. Louis has announced that since 
Jan. 1, 1924, orders have been taken 
for two-phase and three-phase motors, 
type S-C, in sizes up to and including 
50 hp. On orders for motors of 40 hp. 
and 50 hp. deliveries are promised for 
April 1, while on orders for motors 
from 15 hp. to 30 hp. deliveries are 
promised in thirty days. 

This type of motor has been made by 
the company only in the smaller sizes, 
but the engineering department has 
been working.for many months upon 
the designs for the larger sizes. An 
addition has recently been made to the 
factory in order that there may be 
space for the manufacture of the larger 
sizes of polyphase motors. It is ex- 
pected that by March 31 there will be 
a fair stock of all sizes of this type. 





Philco Battery Agents Named 


Hoyle & Pullen, 120 Franklin Street, 
Worcester, Mass., have been appointed 
agents for the Philco diamond-grid 
storage battery, including batteries for 
transporation, radio, farm lighting and 
industrial service. Archie Pullen, man- 
ager of the firm, was lately assistant 
electrical engineer in the cable-testing 
laboratory of the American Steel & 
Wire Company, Worcester Works. 


_ 


Trundle Engineering Company 
Organizes New Department 


The George T. Trundle, Jr., Engi- 
neering Company, Cleveland, has or- 
ganized a new department to be de- 
voted to problems of power and fuel. 
The department is in charge of Prof. 
F. H. Vose, head of the department 
of mechanical engineering at the Case 
School of Apvlied Science, where for 
eleven years he has been specializing 
in practical power-plant engineering, 


economical use of fuel, utilization of 
waste heat and the application of 
waste-heat boilers. During the war 
Professor Vose was a consultant with 
the Fuel Administration. Previous to 
his coming to the Case School he was 
with the United States Bureau of 
Mines and Washington University. 
——_—_>———. 


Line Material Staff Holds 
Sales Conference 


The Line Material Company held its 
annual sales convention, December 26 
to December 30, at the Hotel Martin, 
Milwaukee. Most of the time was 
devoted to a round-table discussion of 
selling problems, the development and 
improvement of line material as made 
by the company, and progress and 
changes in methods of electrical trans- 
mission and distribution. Each sales- 
man reported the particular character- 
istics of his territory. 

Those in attendance were President 
W. D. Kyle, Vice-President L. E. Hen- 
dee, and Sales Manager K. M. Kline of 
New York City, H. J. Eslow of Boston, 
M. R. Hoffman of Bridgeport, L. A. 
Greff of New York, J. J. Desmond of 
Chicago, E. R. McCoy of Indianapolis, 
O. R. Gossman of Des Moines, D. H. 
Millar and C. M. Parsons of Kansas 
City, C. A. Moore of Charlotte, N. C., 
and I. W. Bolton of Milwaukee. 
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Incandescent Lamp Prices Again 
Reduced 


The General Electric and Westing. 
house companies on February 1 made 
further reductions, averaging 74 per 
cent, in list prices on substantially all 
types and sizes of “Mazda B” and 
“Mazda C” lamps. This reduction, it 
is stated, has been made possible by 
the development of improved lamp- 
making machinery, and manufacturing 
methods, which have more than offset 
increase in cost of labor and materials, 

In the last two years four reductions 
in prices have been made—one in 
April, 1922, representing approxi- 
mately nine per cent; one in October 
1922, of about eight per cent; one on 
May 1, 1923, of about ten per cent, and 
the present reduction, which represents 
about seven and one-half per cent. The 
total amount paid for large lamps by 
the public in 1923 was approximately 
a hundred million dollars. 


—>—_——_ 


Standard Electric Sales in New 
Location 


By moving its office and warehouse 
from 105 West Monroe Street, Chicago, 
to 217 North Desplaines Street, the 
Standard Electric Sales Company in- 
creased floor capacity six times. Ac- 
cording to H. E. Johnson, the president, 
the sales staff also has been increased 
by the addition of two new men. At 
the same time this company has be- 
come Western representative of the 
Grist Manufacturing Company of New 
Haven, manufacturer of lamps, and the 
Union Electric Company of New Jersey, 
manufacturer of fuses and porcelain 
sockets. 


i 


“Check Seal” Program of Pacific States Electric—Value 
of an Outlet to the Industry Is Shown 


The “Check Seal” campaign of the 
Pacific States Electric Company for 
1924 was announced by officials of the 
company at a meeting of interested 
electrical men recently held in San 
Francisco. The program is designed to 
raise the standard of appliances, wir- 
ing and wiring material in the terri- 
tory in which the company operates, 
create more satisfactory relations be- 
tween consumer and contractor-dealers 
and establish a fertile field for follow- 
up sales activity. 

Starting in Los Angeles in 1921, the 
scope of the “Check Seal” program has 
been extended to cover California, 
Oregon, Washington, Nevada, Idaho 
and Arizona. The advertising pro- 
gram for this year includes 700 bill- 
boards in 107 Western cities and 109 
newspapers throughout the territory, 
having a combined circulation of 
1,527,420. The growth of the campaign 
is indicated by the fact that billboards 
were used in only thirty cities in 1923 
and advertising appeared in _ but 
twenty-five newspapers. 

In considering the business possi- 
bilities on the Pacific Coast during the 
next five years it was assumed that 
21,000 buildings per month for Cali- 
fornia, Oregon and Washington was 


the normal rate of construction. On 
this basis building in 1920 was 68 per 
cent normal, in 1921 90 per cent nor- 
mal, in 1922 5 per cent above normal, 
and in 1923 25 per cent above normal. 
It is estimated that at least five years 
of above normal construction will be 
required to make up for the accrued 
shortage during the war. 

The average value of a residential 
outlet to all branches of the industry 
over a period of five years is estimated 
by this company to be $20.06, divided 
thus: Power company, $12.14; con- 
tractor-dealer (wiring and fixtures), 
$4.13; appliances, $3.79. The total for 
wiring, fixtures and appliances can be 
still further proportioned to the job- 
ber, $5.28, and manufacturer, $4.23. 
As the average number of outlets per 
job increases the return to the power 
company per outlet will naturally be 
reduced, although it is hard to say 
just how much this reduction will be. 
By co-ordinated effort an average of 
nearly five outlets have been added to 
each job installed in a period of about 
two years. In 1921 the average num- 
ber of outlets per job was 11.5, and 
in 1923 this average was increased to 
16.2. An objective of twenty-five out- 
lets per job is the goal set for 192%. 
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Anaconda Buys Davis-Daly 
Copper 


The Anaconda Copper Mining Com- 
pany and the Davis-Daly Copper Com- 
pany have announced that they have 
completed negotiations and that the 
Davis-Daly Company has accepted the 
offer of Anaconda to buy all the prop- 
erty and assets of the Davis-Daly com- 


pany for $3,000,000 in cash. The 
proposition will be submitted to the 
Davis-Daly stockholders, who must 


ratify and approve it before the pur-, 


chase can become effective. 

The Davis-Daly stockholders’ will 
hold a meeting on February 20, at 
which time the proposition will be sub- 
mitted with the recommendation of the 
board of directors and officers of the 
company that it be accepted. 





Westinghouse to Install Four 
Automatic Railway Substations 


The Westinghouse Electric and 
Manufacturing Company has_ been 
awarded a contract by the United 


Railways & Electric Company for the 
installation of four automatie.railway 
substations in the downtown district of 
Baltimore. The installation will require 
about a year to complete and will cost 
in excess of $500,000. This program is 
in advance of that attained by any 
other city in the country and is the 
largest single installation of automatic 
substations that has been made. 





Oshkosh Manufacturing Company 
Changes Name 


The Oshkosh Manufacturing Com- 
pany, 412 South Main Street, Oshkosh, 
Wis., has changed its name to the 
Leach Company. This change does not 
affect the organization of the company. 
The reason for this change as ex- 
plained by Elmer Leach, sales manager, 
is that since the organization is manu- 
facturing concrete mixers known to 
the industry under the Leach name, it 
feels it best to use the same name for 
its line of construction tools. For 
identification purposes the name “Osh- 


kosh” will still be imprinted on tools. 
_--~> -- = 


Business of International G. E. in 
1923 Shows Small Increase 


The International General Electric 
Company will show some improvement 
In its 1923 report over the previous 
year. Notable increases in bookings 
have been prevented owing to continued 
unsettled political and business condi- 
tions abroad. However, estimates for 
the year placed bookings at $21,800,000 
compared with $21,500,000 in 1922. 

The business of the International 
Company in North and South America 
last year made satisfactory progress 
over 1922, and this was mainly re- 
sponsible for the increase in total busi- 
hess. In Europe, however, orders fell 
Somewhat under the previous year. 

—_————_— 

The Educational Exhibition Company, 
Manufacturer of electrical displays, 
Provid-nee, has opened a New York 


store and display room at 200 Fifth 
Avenu: 
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The Reinforced Switch & Manufac- 
turing Company, Pittsburgh, has ap- 
pointed Edwin Elliott & Company sales 
representatives for eastern Pennsyl- 
vania, southern New Jersey and Dela- 
ware. 


The Galvin Electric Manufacturing 
Company, St. Louis, has recently ap- 
pointed I, Elkas, formerly with the 
Robbins & Myers Company, as branch 
manager of its Chicago sales district, 
with offices at 751 North Water Street. 
The company has also appointed L. D. 
Hatch, for ten years with the Century 
Electric Company, as branch manager 
of its New York sales district. 


The United Electric Company, Can- 
ton, Ohio, has appointed A. O. Eagle 
district manager for the mountain re- 
gion, with headquarters at Denver, 
for the distribution of Ohio vacuum 
cleaners. 


The Remy Electric Company, Ander- 
son, Ind., manufacturer of electrical 
equipment for automobile service, has 
acquired the local plant used by the 
defunct Arvac Manufacturing Company, 
manufacturer of mechanical equipment, 
and will remodel and improve the prem- 
ises for a new plant. It totals about 
85,000 sq.ft. of floor space, with ad- 
joining land, to be used later for the 
erection of an addition. 


James D. Sparks, Seattle agent for 
Universal electric appliances, recently 
stated that he finds that the new ap- 
pliances brought out this year, including 
round waffle irons oven toasters, grid- 
dles and percolators, are meeting with 
a cordial reception and that prospects 
for a record-breaking year are splendid. 
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The American Switch Company, re- 
cently organized, which purchased the 
plant of the Lewis Electric Company in 
Minerva, Ohio, has elected E. F. 
Duquette president, Charles P. Wolfe 
vice-president and general manager, 
and C. B. Kramer, treasurer and sales 
manager. The plant, which is in Cleve- 
land, has 23,000 sq.ft. of floor space 
and is entirely equipped. 


The Link Belt Company, Chicago, 
has further reauced the price of its 
portable belt conveyor, a reduction 
which it claims has been made possible 
by increase in production and con- 
sequent lowering or costs. 


The Boston Electric Heating Corpora- 
tion, Boston, has purchased the electric 
heating department of the Boston Last 
Company and will continue to serve 
the industrial trade with this line. 
Donald B. Heath, general manager; 
Charles E. Lowell and H. L. Spooner 
continue with the new company. This 
corrects an item appearing in the issue 
of Jan. 19. 


The Holtzer-Cabot Electric Company, 
103 Armory Street, Boston, has filed 
plans and will commence the construc- 
tion of a one-storyeaddition to its plant 
which it is proposed to use as a pick- 
ling works. 


The Federal Electric and Radio Cor- 
poration, Park Building, Pittsburgh, has 
commissioned John H. Phillips, archi- 
tect, Fulton Building, to draw plans for 
its proposed local plant, to cost ap- 
proximately $40,000. It®is expected to 
ask for bids at an early date. John E. 
Mair heads the company. 
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New Equipment Avail | 


Short Descriptions of New Apparatus and Accessory Equipment of Interest to the 
Electrical Industry and Available from Manufacturers and 
Announcements of New Lines 








Auto Earth Borer and Pole 
Derrick 


The Four Wheel Drive Auto Com- 
pany, Clintonville, Wis., is now manu- 
facturing an earth-boring and pole- 
setting machine, which is mounted on 
a standard FWD chassis. Only three 
men are necessary to operate the ma- 
chine, one to drive the truck and con- 
trol the various gear shifts of the 
machine, one to operate the earth- 
boring machine and one ground man 
to assist the machine operator. The 
machine can also be used for pulling 
poles. The Western Electric Company 
is the sole distributor for this equip- 
ment. 

a 


Graphic Instruments.—A new graphic 
meter, type LR, has been developed by 
the Esterline-Angus Company, Indian- 
apolis. The removable ink well and pen 
tube and greatly increased damping 
are the more important new features, 
although other minor improvements 
have been made. 


Thermal Relay.—A thermal! reiay 
type TR for protecting electrical equip- 
ment against overheating has been de- 


veloped by the Automatic Reclosing 
Circuit Breaker Company, Columbus, 
Ohio. The relay can be used either as 
“circuit-opening” or “circuit-closing, 
as desired, and is provided with a 
bracket for mounting it on the frame 
of the machine. The weight complete 
with mounting ovracket is 4 ib. The 
standard type TR thermal relay is 
built to operate at /5 deg C. or 169 
deg. F. 

Welding Electrode Holder—A new 
welding electrode holder has been 
placed on the market by the Gibb In- 
strument Company, Bay City, Mich. 
It is light in weight, being made of 
aluminum, has renewable copper jaws 
and is equipped with an _ exposed, 
quickly interchangeable spring It is 
claimed that because of the outside 
cable connection, air-cooled fiber handle 
and high conductivity of the aluminum 
members it does not heat ap to the 
point where the operator must discon- 
tinue its use to allow it to cool. 

Dispiay (lluminator—A aew reflector 
has just peen developed vy fhe Wheeler 
Retlector Company, Boston, for use as 
a display and automobile exhibit illu- 
minator. It is known as the “Isolux” 
reflector. 
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New Trade Literature 





SOLDERLESS CONNECTORS.—Dossert 
& Company, 242 West Forty-first Street, 
New York City, has issued a sixty-four- 
page catalog covering the ‘“‘Dossert’’ solder- 
less connectors for stranded and solid wires, 
rods and tubing. It also describes and 
illustrates the subject of putting together 
a “Dossert”’ joint. 

TROLLEY EAR.—The Ohio Brass Com- 
pany, Mansfield, Ohio, is distributing a 
folder covering its “O-B” trolley ear. 

TURBINE BLOWERS.—“Wing Turbine 
Blower” is the title of bulletin No. 67 
issued by the L. J. Wing Manufacturing 
Company, 352 West Thirteenth Street, New 
York City, which describes and illustrates 
the “Wing’’ blowers for use with hand- 
fired or stoker-fired boilers. 

AIR COOLER.—Bulletin No. 1,216 issued 
by the Griscom-Russell Company, $0 West 
Street, New York City, covers its “t!-Fin” 
air cooler to be used for cooling air from 
generator windings by the use of turbine 
condensate. 

SWITCHBOARD INSTRUMENTS.—The 
Roller-Smith Company, 233 Broadway, New 
York City, is distributing bulletin No. 400, 
covering its direct-current switchboard indi- 
cating instruments. 

INDEPENDENT JET CONDENSERS.— 
The Nordberg Manufacturing Company, 
Milwaukee, has published bulletin No. 36, 
which describes and illustrates the ‘Nord- 
berg” independent jet condensers. 

SAFETY PANELS AND CABINETS. 
The Crouse-Hinds Company, Syracuse, 
N. Y., is distributing a folder describing 
and illustrating the “Crouse-Hinds” safety 
panels and cabinets. The company has also 
issued a small booklet covering its con- 
dulets of the “FA” series. 











Foreign Trade Opportunities 





Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 

An agency is desired in London, England 
(No. 8,941), for electrical accessories. 

Purchase is desired in Auckland, Austra- 
lia (No. 8,970), for parts for storage bat- 
teries, 

An agency is desired in Paris, France 
(No. 8,998), for electrical. appliances for 
farm use and for hydraulic machinery. 

Purchase and agency is desired in Bil- 
boa, Spain (No. 8,940), for electrical appa- 
ratus for heating rivets. 

An agency is desired in Copenhagen, 
Denmark (No. 8,953), for electrical installa- 
tion materials. 

An agency is desired in Winnipeg, Mani- 
toba, Canada (No. 8,945), for electrical 
supplies, such as motors, lamps and radio 
apparatus. 

Purchase is desired in Utrecht, Nether- 
lands (No. 8,990), for rectifier for chang- 
ing storage batteries. 

An agency is desired in Rio de Janeiro, 
Brazil (No. 8,981), for wires and cables, 
sockets, switches and radio-telephone re- 
ceivers. 

TENDERS FOR POWER PLANT FOR 
RAILWAYS IN CAPE TOWN, SOUTH 
AFRICA.—Tenders will be received by the 
South African Electricity Supply Commis- 
sion, 84 Marshall Street, Johannesburg, 
South Africa, until March 8 for the estab- 
lishment and working of a proposed under- 
taking for the supply of electricity to the 
railways in the neighborhood of Cape Town. 
Separate specifications can be obtained from 
the commission, Johannesburg, or from 
Merz & McLellan, consulting engineers, 32 
Victoria Street, London, S.W.1., for each 
of the following sections: (1) Steel-frame 
building; (2) boiler-house equipment; (3) 
coal and ash-handling plant; (4) turbo- 
alternators; (5) condensing plant: (6) 
power-station switchgear; (7) substation 
switchgear; (8) transformers for step-up 
substation and power station; (9) substa- 
tion equipment; (10) cables. 


TRANSMISSION LINE FOR BRISBANE, 
AUSTRALIA. — The Metropolitan Water 
Supply and Sewerage Board, Brisbane, 
Australia, will receive tenders until March 
11 for the erection of a high-tension aérial 
transmission line from Breakfast Creek to 
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Luggage Point and for electrical equipment, 
pumps and auxiliaries. 

TENDERS FOR ELECTRIC SYSTEMS 
IN VARIOUS MUNICIPALITIES IN 
EGYPT.—Tenders will be received. by the 
Director-General, Section of Municipalities 
and Local Commissions, Savoy House, 
Cairo, Egypt, until March 1 for construc- 
tion of a hydro-electric station and a trans- 
mission line in the town of Fayum. Ten- 
ders will be received also for the installation 
of electrical plants and systems as follows: 
At Benha until March 20; at Chebin el 
Kom until Mareh 27; at Miniet el Kamh 








until April 3, and at Beni-Mazar until 
April 10. 
New Ineorporations 
THE BAILEY (TEX.) LIGHT & 


POWER COMPANY has been incorporated 
by H. T. Weathers, Lee Weathers and 
others. 

THE REFUGE LIGHT & POWER COM- 
PANY, Harvey, La., has been chartered 
with a capital stock of $100,000. The offi- 
cers are: A. B. Hagen, president; P. A. 
Boudreaux, secretary and treasurer. 

THE ATTICA (IND.) ELECTRIC COM- 
PANY has been incorporated with a capital 
stock of $500,000 to operate electric plants 
and electric railways. The incorporators 
are: John W. Robb and Chester M. Poor, 
both of Clinton, Ind.; Marshall V. Robb 
of Indianapolis, and W. B. Reed and 
Charles W. Zeigler, both of Attica. 


Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


PORTLAND, ME. — The Cumberland 
County Power & Light Company con- 
templates an extension to its plant at 
Knightsville, to cost about $1,250,000. The 
output will be increased by 10,000 kw. 

RUTLAND, VT.—The Vermont Power 
Company, recently incorporated, will, it is 
reported, take over all the undeveloped real- 
cstate holdings of the Hortonia Power Com- 
pany, Rutland, in Tinmouth, Clarendon and 
West Rutland, known as the Tinmouth 
properties, and all the undeveloped real 
estate in Weybridge and New Haven known 
as the Weybridge properties. 

LOWELL, MASS.—The Lowell Electric 
Light Corporation plans extensions in its 
system during 1924, including increasing 
the output of its electric generating plant. 

SOMERSET, MASS.—The Montaup Elec- 
tric Company has started preliminary work 
in connection with its proposed local elec- 
tric plant, to cost about $5,000,000. Stone 
& Webster, Inc., 147 Milk Street, Boston, 
is engineer. 

COS COB, CONN. — The Connecticut 
Light & Power Company has work under 
way on a local substation. 











Middle Atlantic States 


KINGS PARK, N. Y.—The State Hospi- 
tal Commission, Albany, contemplates the 
construction of a power house and a new 
building at the local hospital, to cost £1,000,- 
000, for which bids will be asked in the 
near future. S. W. Jones, Capitol Building, 
is architect. 

NEW YORK, N. Y.—Bids will be taken 
at once by the Navy Purchasing Office, 
South and Whitehall Streets, for 100 stor- 
age-battery-testing outfits. 

SCHENECTADY, N. Y.—The Adirondack 
Power & Light Company has issued $800,- 
000 in bonds, part of the proceeds to be 
used for extensions, including a proposed 
power plant at Cranesville. 

SCHENECTADY, N. Y.—The City Coun- 
cil is considering replacing the single-lamp 
standards on State Street with double-lamp 
standards. The street-lighting service is 
furnished by the Adirondack Power & Light 
Corporation. 

ATLANTIC CITY, N. J.—The construc- 
tion of a new substation in Ventnor Heights 
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to extend its service in Ventnor Heights, 
Margate and Longport is under considera. 
tion by the Atlantic City Electric Company, 

SOUTH AMBOY, N. J.—Steps have been 
taken by the City Council for the installa- 
tion of a municipal electric plant. 

TRENTON, N. J.—The Thomas Mad- 
dock’s Sons Company, Ewing Street, has 
engaged W. E. S. Dyer, Land Title Build- 
ing, Philadelphia, engineer, to prepare plans 
for its proposed plant and power house in 
Hamilton Township, to cost about $650,000, 

ALLENTOWN, PA.—The Pennsylvania 
Power & Light Company has been granted 
permission to construct a hydro-electric 
plant on Wallenpaupack Creek in Wilson- 
ville, to cost about $700,000. A transmis- 
sion line will be erected on the Sunbury- 
Selinsgrove highway. 

LEWISTON, PA.—Bids, it is reported, 
will soon be asked by the Pennsylvania 
Wire Glass Company, Pennsylvania Build- 
ing, Pittsburgh, for its proposed local plant, 
with power house, to cost about $450,000. 
Frank W. Hayes is engineer for the com- 
pany. 

PHILADELPHIA, PA.—Pians are being 
prepared for the construction of a power 
plant at the University of Pennsylvania, on 
the Schuylkill River. The present station 
at Spruce and Thirty-fourth Streets will 
be removed to the new location. The cost 
is estimated at $100,000. McClellan & 
Junkerfeld, 45 William Street, New York 
City, are engineers. 

WILLIAMSTOWN, PA.—The East Penn 
Electric Company has secured permission 
to take over the system of the Lykens Val- 
ley Light & Power Company. The property 
of the Washington Township Electric Light, 
Heat & Power Company will also be ac- 
quired and the two systems consolidated. 

ANNAPOLIS, MD. — The Annapolis & 
Chesapeake Bay Power Company has is- 
sued $800,000 on bonds, part of the proceeds 
to be used for extensions. 

SOUTH CHARLESTON, W. VA. — The 
Kanawha Valley Power Company has been 
organized to take over and consolidate the 
South Charleston Utilities Company and 
the Nitro Power Company. Extensions in 
the transmission system are under con- 
sideration. om ae St 

RICHMOND, VA.—The Virginia Railway 
& Power Company contemplates an eX- 
penditure of about $1,300,000 for extensions 
and improvements to its system, the amount 
to be divided between the Richmond-f ater 
burg territory and the Norfolk-Portsmouth 
division, a a 

SUFFOLK, VA.—Plans f0 e pposed 
tocal “abiat to be erected by the ar 
Nut & Chocolate Company, to cost abe 
$350,000, include a power creme ta 

TASHINGTON, D. C.—Bids will be re 
oinean by the Chief Signal Officer, io“ 
States Army, until Feb. 14 for omernr ie au 
plies, including 65 interphone control ; ery 
200 jack boxes, etc. (Circular C. P. a )-1). 

WASHINGTON, D. C.—Bids will be re 
sabe by the purchasing agent, Post Office 
Department, until Feb. 7, for Cwenty cove? 
battery-charging outfits ; also, until Feb. , 
for ten 1-hp. motors for pick-up tables. 

WASHINGTON, D. C.—Bids will = 
ceived by the Chief of Engineers, Unke 
States Army, Munitions Building, until Fe 
5, for 4,015 ft. electric power cable anc 
five reels. (Circular 24125). 

WASHINGTON, D. C.—Bids_ will be = 
ceived by the Bureau of Supplies and Ac 
counts, Navy Department, until Feb. © 
for 25,000 ft. —— to +s a 
Se ile 1811); also, unti feb. 12. 
Pe electrodes for the Washingto® 
vard (Schedule 1824), and until Feb F 
for one transformer for the Puget Soune 
navy yard (Schedule 1815). 

WASHINGTON, D. C.—The Board 
District Commissioners has approved 2 bill 
drafted by the House District committee 
providing for the construction by thé gov- 
ernment of two_hydro-electric generating 
plants on the Potomac River, for loca 
service, one to be built at Great Falls, t 
cost $18,600,000, and the other at the Dis- 
trict Line, Chain Bridge, to cost $13,600. 
000. Three storage reservoirs will b« built 
to cost about $13,000,000. 





North Central States 


BOYNE CITY, MICH.—Negotiations are 


under way by the General Engineering « 
Management Corporation, 141 Broadway, 
New York City, for the purchase f the 
property of the Boyne City Electric (om- 


any. ; 
” DETROIT, MICH.—The Public Lightins 
Commission has voted to defer the erection 
of the proposed municipal electric plant at 
the foot of Morrell Street until J: oon 
1927. The cost is estimated at $8, our 


cr 
on 
th 
sh 


El 
ca 
us 
tr 


El 
to 


po 
m 


pr 
fo 


in 
ar 





FEBRUARY 2, 1924 


EDENVILLE, MICH.—Work, it is stated, 
will soon begin by the Wolverine Power 
Company on the construction of two dams, 
one to be located in Hay Township and 
the other at Dick's Forks in Secord Town- 
ship. 

CINCINNATI, OHIO.—The Union Gas & 
Electric Company has issued $4,254,000 in 
capital stock, part of the proceeds to be 
used for initial work at its proposed elec- 
tric power plant on the Big Miami River, 
with ultimate cost of about $10,000,000. 

CLEVELAND, OHIO. — The Cleveland 
Electric Illuminating Company is_ planning 
to erect a substation at Shaker Heights. 

MINERAL CITY, OHIO.—The Hickory 
Mining Company contemplates building a 
power house at its proposed local brick- 
manufacturing plant. 

LOUISVILLE, KY.—The Kentucky Util- 
ities Company has acquired the properties 


of the Danville (Ky.) Light, Power & 
Traction Company, the Paris (Ky.) Gas 


& Electric Company and the Carlisle (Ky.) 
Electric Light & Power Company. A trans- 
mission line is to be erected to connect 
these communities with the transmission 
system of the Kentucky Utilities Company, 
which extends from the new Pineville plant 
to the Dix River plant now under con- 
struction. The Kentucky company will also 
erect a 33,000-volt transmission line to 
Cynthiana and plans to build a 33.000-volt 
line from Paris to Carlisle, a distance of 
20 miles. 
BLOOMINGTON, IND.- 
ceiving bids for improvements to water- 
works has been extended from Jan. 29 to 
Feb. 19. For details see issue of Jan. 12. 
INDIANAPOLIS, IND. The Thiesing 
Veneer Company, Hardy and McCarty 
Streets, it is reported, is plannifig to rebuild 
its plants and power house, recently dam- 


The date for re- 


aged by fire. The loss is estimated at 
about $50,000. 

INDIANAPOLIS, IND.— The Indiana 
Electric Corporation is arranging a fund 
of $1,850,000, the proceeds to be used for 
extensions to substations on the Wabash 
River and Indianapolis and for miscella- 


neous line extensions, ete. 
GALESBURG, ILL.—Arrangements have 
been made whereby all telephone wires 
will be placed in underground conduits 
within five years. 
SPRINGFIELD, ILL. — The expansion 
program of the Illinois Power Company 
for 1924 includes additions in power plants 
and substations, to cost about $1,200,000 
including a central substation at Eleventh 
and Jackson Streets. 
HOLY CROSS, WIS.—The Eastern Iowa 
Electric Company, Dubuque, Iowa, has been 
granted a franchise to supply electrical 
service here. The company is erecting a 
transmission line from Luxemburg. Holy 
Cross has not a post office : 
LA CROSSE, WIS.—The installation of 
new arc lamps in various parts of the city 
is under consideration by the City Council. 
LANCASTER, WIS.—The City Council is 
considering propositions submitted by the 


interstate Light & Power Company, 
McGregor, including the installation of 


electric illy-operated 


pumps in the munic- 
ipal waterwor 


‘ks pumping station to replace 
the present steam plant; to furnish 
tricity to operate the municipal 
quarry, and for the installation 
mental lighting system in the downtown 
section of the city, consisting of forty-four 


— posts mounted with 250-cp. tungsten 
amps 


elec- 
rock 
of an orna- 


MANITOWOC, WIS.—Bids will be re- 
ceived by the City Council until Feb. 15 
for equipment for the municipal electric 
a plant An expenditure of $25.000 
las eer 


authorized 


for improvements to 
the System. A. 


H. Zander is city clerk. 
MIL\ \UKEE, WIS.—The _ superintend- 

ent of buildings and bridges has recom- 

mended to the City Council the installation 


of =" illy operated elevator equipment 
in the 


City Hall to replace the present 
system. The cost is estimated at $100,000. 
RUSH LAKE, WIS.—The Rush Lake 
Light & Power Company is planning exten- 
Slons into the rural districts to furnish 
Service farmers. 

WEST BEND, WIS.—Plans are being 
ender by the City Council for install- 
the t ornamental lighting system in 
, © DUSINess district to replace the cluster 
‘AMDS 1 in use. 

al" LI H, MINN. Walter Whiteside, 
an Atl Building, Tulsa, Okla., is organ- 
izing a npany to construct and operate 
a hydro tric power plant on the Cloquet 
River it is section 

_ MINNEAPOLIS, MINN.—The City Coun- 
a has \ 1 to install 300 additional street 
oo hy he various wards during 1924, 
OST Oo 


ch will probably be erected in 
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outlying sections. Work on the installation 
of ornamental lamps on First Avenue North 
will begin as soon as the weather permits. 

RED LAKE FALLS, MINN.—The local 
electric plant of the Red River Power Com- 


pany is reported to have been destroyed 
by fire. 
GREENFIELD. IOWA. — Three plans 


have been submitted by W. C. Schwab, 
electrical engineer, to the City Council for 
extensions to the municipal electric plant, 
to cost $25,000, $50,000 and $90,000 respec- 
tively. The 


third plan calls for a new 

power plant to be erected near the rail- 

road station and the use of oil engines 
instead steam engines. 

HAMBURG, IOWA.—The Iowa Service 

Company will erect a new substation and 


recondition its local distribution system. 
OAKLAND, IOWA.—The Iowa Service 
Company will erect a new local substation. 
PISGAH, IOWA.—The Council is_ con- 
sidering the installation of an electric light- 
ing system, to cost about $20,000. 
UNDERWOOD, IOWA.—A special elec- 
tion will be held on Feb. 5 to vote on the 


proposal to issue $13.500 in bonds for a 
municipal electric lighting system. 
CAMERON, MO.— Contract has _ been 


awarded by the Board of Public Works to 
the W. S. Barnes Agency of Kansas City 
for two 300-hp. and one 20-hp. oil. engine 
and generators with accessories, to cost 
about $62,000, for the municipal light and 
water plant. A new power house will be 
built. 

FAIR PLAY, MO.—A franchise has been 
granted to W. A. Whinrey, president, Sac 


River Light & Power Company, Humans- 
ville, to install an electric lighting system 
here. 


RICH FOUNTAIN, MO.—Permission has 





been granted to Clark E. Jacoby and 
Eugene L. Williams by the Federal Power 
Commission to construct a power dam on 
the Gasconade River above the Rich Foun- 
tain bridge. 

ST. JOSEPH MO.—Extensions and im- 


provements contemplated by the St. Joseph 
Railway, Light, Heat & Power Company 
include building a high-tension line through 
the industrial district, covering 10 miles, to 
cost $50,000; 6 miles of distribution line 
in residential section, $65,000; installation 
of a coal-handling crane, motor-generator, 
boiler-room signal system, coal crusher and 
other plant improvements, to cost $200,000 

CARRINGTON, N. D.—The Midwest 
Power Company is considering the erection 


of a transmission line from Devils Lake 
to Carrington. 
EXETER, NEB.—The Nebraska Gas & 


Electric Company will rebuild its local dis- 
tribution system and change all appliances 
and motors for alternating current. 

NORFOLK, NEB.—The Nebraska Gas & 
Electric Company, Omaha, will erect a 
33,000-volt line to Pierce, a distance of 
16 miles. 

NORTH PLATTE, NEB.—The Northwest- 
ern Public Service Company has acquired 
the property of the North Platte Light & 
Power Company. 

WALTHILL, NEB.—Plans are under 
way for the construction of a municipal 
electric plant, for which bids will be asked 
early in the spring. The Prince-Nixon 
Engineering Company, Peters Trust Build- 
ing, Omaha, is engineer. 





Southern States 


BALFOUR, N. C.—Plans for the proposed 


plant to be erected for the Balfour Cotton 
Mills, Inc., to cost about $200,000, include 
a power house. 

ROCKY MOUNT, N. C. — The City 
Council is considering calling an election 
to vote on the proposal to issue bonds for 
extensions to the municipal electric light 
plant. 

TROY, N. C. — The Deep River Power 
&, Light Company, formerly operating at 
Moncure, N. C., as the Moncure Manufac- 


turing Company, is planning extensions in 
its plant and transmission lines. The com- 
pany has recently increased its capital from 
$200,000 to $1,000,000. 

WILSON, N. C.—Plans are being pre- 
pared by Gladding & Grantham for extend- 
sions to the municipal electric light plant, 
to cost about $180,000. 

SPARTANBURG, S. C.—The Hygeia Ice 
& Fuel Company contemplates enlarging its 
plant and equipping it throughout for elec- 
trical operation. The cost is estimated at 
$100,000. 


BLAKELY, GA.—Plans are being consid- 


ered by the Blakely Hardwood Lumber 
Company for rebuilding its mill and power 
plant, recently damaged by fire. The loss 
is estimated at about $100,000. 
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JACKSONVILLE, FLA.—Estimates have 
been submitted by the General Electric 
Company, Schenectady, for the installation 


of an ornamental lighting system on the 
new road to the beaches. The plans pro- 
vide for 317 double lamps of 250 ecp., to 
cost about $20,000. 

SANFORD, FLA.—Bonds to the amount 
of $310,000 have been voted for the in- 


stallation of a municipal electric plant. 
TAMPA, FLA.—The Tampa _ Electric 

Company plans extensions to its system, 

to cost about $900,000. Stone & Webster, 


Inc., 147 Milk Street, Boston, are engi- 
neers. 
CHATTANOOGA, TENN.—The Tennes- 


see Electric Power Company is planning to 


erect a transmission line from the Carter 
Street station to Valdeau, and also exten- 
sions to Daisy and Soddy, to cost about 


$120,000. 


SPRINGFIELD, TENN.—The Davidson 
Light & Power Company has been granted 
permission to extend its transmission line 
to Orlinda and also to Handeyton and the 
Kentucky line. The company also has ap- 
plied for permission to extend its service 
along the Louisville and Nashville pike to 


White House, Mitchellville, Cedar Hill, 
3rowns Plains and other small communi- 
ties. 


VALDEAU, TENN.—The Tennessee Elec- 
tric Power Company, Chattanooga, plans to 


erect a transmission line in this section, 
to cost about $125,000. 
BIRMINGHAM, ALA.—The Alabama 


Power Company has applied for permission 
to extend its transmission lines from a 
point near Hapgood to the present distri- 
bution line serving Decatur, and also from 
Cherokee to connect with its lines at Rus- 
sellville. 

FLORENCE, ALA.—Bids will be received 
at the United States Engineer Office, Flor- 


ence, until March 4, for switchboard, stor- 
age, battery, motor-generator sets, trans- 
formers, rotary converter, ete. For details 
see Searchlight Section. 

UNION SPRINGS, ALA.—The Alabama 
Power Company has acquired a site about 
2 miles from the city on which it will 


erect a substation. The company has also 
leased a building in the city which it pro- 
poses to remodel for a distributing station, 
storeroom and office building. 


NEW ORLEANS, LA. “xtensions and 
improvements are contemplated by the New 
Orleans Public Service Company, including 
the installation of a 20,000-kw. electric 
generator, purchase of additional cars and 
improvements to gas system, to cost be- 
tween $5,000,000 and $6,000,000. 


SHREVEPORT, LA.—The installation of 
an ornamental lighting system on Travis 
and Louisiana Streets is planned. 


CHILDRESS, TEX.—Extensive improve- 
ments are contemplated to the plant of the 
Childress Electric Light & Ice Company to 
enable it to supply electricity to several 
towns within a radius of 15 or 20 miles. 
A high-tension transmission line will be 
erected to Estelline, a distance of 20 miles. 

DALLAS, TEX.—The Ford Motor Com- 
pany, Detroit, will build a power house at 
its proposed assembling plant in the East- 
ern Heights section, to cost about $500,000. 








Albert Kahn, Marquette Building, Detroit, 
is architect. 

EL PASO, TEX.—tThe cost of installing 
new lamps in the two lighting districts 
recently created by the City Council is 
estimated at about $110,000. The down- 
town district will cost $75,000 and Texas 
Street $35,000. W. E. Stockwell is engineer 


for the city plan commission. 

HOUSTON, TEX. — The 
Growing Corporation, recently organized, 
plans to install a light and power system 
on tract of 100 acres of land about 14 miles 
from Houston, to be developed for farming 
and packing service. B. N. Garrett is pres- 
ident. 

LOCKHART, TEX.—The 
& Water Company 


Lincoln Fig 


Citizens’ Light 
contemplates extensions 


and improvements in its electric system. 
SNYDER, TEX.—The electric plant of 


the Snyder Utilities Company was recently 


destroyed by fire, causing a loss of about 
$60,000. Plans, it is reported, are under 
way to rebuild the plant. 

STAMFORD, TEX.—The West Utilities 


Company 
Stamford Ice & 
will remodel and equip with 
operated machinery throughout. 
is estimated at about $100,000. 


has acquired the plant of 


Manufacturing, 


the 
which it 
electrically 

The cost 


TRENTON, TEX.—The local electric 
plant has been acquired by H. Brodhead, 


Whitewright. The new owner plans to erec, 
a high-tension line from Whitewright to 
Trenton. 
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Pacific and Mountain States 


AMERICAN LAKE, WASH.—B:ds will 
be received by the United States Veterans 
Bureau, Room 791, Arlington Building, 
Washington, D. C., until Feb. 25 for the 
construction of a laundry building, includ- 
ing electric wiring, etc, at the United 
States Veterans’ Hospital No. 94, American 
Lake, Wash. 

AUBURN, WASH.—The_ Utah-Idaho 
Sugar Company, Salt Lake City, Utah, is 
reported to be planning to build a local 
mill and power plant, to cost about 
$1,000,000. 


SEATLLE, WASH.—The Puget Sound 
Power & Light Company has applied for 
permission to construct a _ hydro-electric 
plant on the Baker River, to cost about 
$3,000,000. 


TACOMA, WASH.—The City Council is 
considering the installation of an_ orna- 
mental lighting system on South Yakima 
Avenue from Fifteenth to Twenty-seventh 
Streets. 

VESTA, WASH. — The 
Light & Power Company 
a transmission line south 
line, 

ASTORIA, ORE.—Bids will be received 
by the city clerk until Feb. 4 for the in- 
stallation of an ornamental lighting system. 

KLAMATH FALLS, ORE.—The Califor- 
nia-Oregon Power Company plans to erect 
a 66,000-volt transmission line to the Gold 
Ray section, to cost about $100,000. 

BAKERSFIELD, CAL.—The City Clerk 
has been authorized to advertise for bids 
for the installation of an ornamental light- 
ing system on Chester Avenue from Nine- 
teenth to I Streets. W. D. Clarke is city 
engineer. 

FRESNO, CAL.—The City Council is con- 
sidering calling an election to submit to the 
voters the proposal to issue bonds for the 
installation of 250 firealarm boxes and ex- 
tending the police telegraph and flashlight 
system. The cost is estimated at $25,000, 
T. A. Stranahan is city clerk. 


MONTEREY, CAL.—The Coast Valley 
Gas & Electric Company plans to erect a 
transmission line from Calinas to Monterey 
and vicinity. 


PASADENA, CAL.—Bonds to the amount 
of $250,000 have been voted for extensions 
and improvements in the municipal electric 
plant, including a new substation, trans- 
mission lines, ete. 


RICHMOND, CAL.—The Pacific Gas & 
Electric Company has appropriated $70,000 
for the installation of additional trans- 
formers, etc., at the local substation. 


ROSEVILLE, CAL.—The Pacific Fruit 
Express Company, 65 Market Street, San 
Francisco, it is reported, is planning to 
build car shops including a power house 
in Roseville. 

SAN FRANCISCO, CAL.—Bids will soon 
be asked by the Pacific Gas & Electric 
Company for the construction of a_ sub- 
station at Commercial and _  Liedesdorff 
Streets, to cost about $75,000. 

SANTA MONICA, CAL.—The City Coun- 
cil has approved plans for the installation 
of an ornamental lighting system on Santa 
Monica Boulevard. 

MIAMI, ARIZ.— Application has been 
made by the San Carlos Asbestos Corpora- 
tion for the construction of a large hydro- 
electric plant at Big Peninsular Bend. 


Grays Harbor 
plans to erect 
to the county 


———_>——_ 


Canada 


LETHBRIDGE, ALTA.—The city offi- 
cials have decided to change the municipal 
electric lighting system from two-phase to 


three-phase. The cost is estimated at 
$17,000. 
TARER, ALTA.—The installation of an 


electric light and power 
under consideration. 

KENORA, ONT.—An agreement, it is 
understood, has been reached between E. W. 
Backus, Minneapolis, Minn., owner of large 
pulp and paper developments in northwest- 
ern Ontario, and the Lake of Woods Con- 
trol Board, in connection with a proposed 
power development to be undertaken by the 
former at the outlet of Lake of ‘Voods. 
The reconstruction of the Norman Dam is 
included in the project. 

LONDON, ONT.—Plans are being pre- 
pared by the Public Utilities Commission 
for three new substations. 

SASKATOON, SASK.—The Council is 
eonsidering changing the municipal electric 
system from two-phase to three-phase. 


plant in Taber is 
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1,480,242. TELEPHONE-EXCHANGE SYSTEM ; 
H. P. Clausen, Mount Vernon, and C. L. 
Goodrum, New York, N. 7. App. filed 
July 19, 1919. Operator’s board in large 
offices, etc., for automatic system. 

1,480,243. SIGNALING SysTEM; A. A. Clokey, 
Rutherford, N. J. App. filed Nov. 5, 
1921. Synchronizing system for operat- 
ing secondary-clocks, time stamps, etc. 

1,480,267. Process FoR THE MANUFACTURE 
OF MANGANESE OR MANGANESE ALLOYS 
PooR IN CARBON AND SILICON; B. M. 5S. 
Kalling and S. D. Danieli, Trollhattan, 
Sweden. App. filed Feb. 1, 1922. Special 
reduction process carried on in electric 
furnace. 

1,480,301. Furnace; H. C. Rentschler, 
Pittsburgh, Pa. App. filed Dec. 13, 1920. 
Induction-type furnace for temperatures 
between 1,500 deg. C. and 3,000 deg. C. 


1,480,312. MrTHOD oF MAKING STATORS; 
H. F. Stratton, Cleveland Heights, Ohio. 
App. filed July 26, 1922. To prevent 
cracking of casting upon cooling. 

1,480,320. SPEED REGULATOR FOR HIGH- 
FREQUENCY MACHINES; G. G. von Arco, 


Berlin, Germany. App. filed Oct. 25, 
1922. By two loosely coupled resonant 
circuits. 
1,480,326. CONTROLLING APPARATUS FOR 


BATTERY - CHARGING 
SETS AND 


Moror - GENERATOR 
METHOD FOR STARTING OPER- 


ATION OF THE SAME; G. O. Wilms, Mil- 
waukee, Wis. App. filed March 30, 1920. 
1,480,328. SHortT-CIRCUITING MECHANISM; 
Cc. H. Wolff, St. Louis, Mo. App. filed 
Jan. 19, 1923. For single-phase repulsion 
motors, 
1,480,353. ELecTrRoDE; R. H. Wappler, 


Yonkers, N. Y. App. filed Jan. 19, 1921. 
For medical and therapeutical use. 


1,480,362. PorTaBLE ELectTric Heater; O. 
. Anderson, Minneapolis, Minn. App. 
filed Oct. 3, 1922. Reflector type. 


1,480,388. OsctLLator; A. L. Golden, Oak- 
land, Cal. App. filed Sept. 16, 1919. 
High-frequency oscillator for radio tele- 
phone, telegraph, etc. 

1,480,403. TELEPHONE-EXCHANGE 
J. W. Lattig, Bethlehem, Pa. App. filed 
March 16, 1922. Coin collecting and 
metering systems for automatic telephone 
exchanges, 

1,480,412. DyYNAMO-ELECTRIC MACHINERY; 
C. A. Parsons and J. Rosen, Newcastle- 


SYSTEM ; 


on-Tyne, England. App. filed April 30, 
1923. Method of bracing end coils. 
1,480,445. Toy Evecrric STEAM INGINE; 
S. D. Horlacher and W. E. Horlacher, 
Ov aaa Pa. App. filed March 13, 
1,480,454. Rapto Tuntnc Com: J. L 
McLaughlin, New York, N. Y. App. filed 
June 29, 1922. Single-coil tuner. 
1,480,515. ELECTRICAL INSTANTANEOUS 


WaTER HEATER WITH CONTINUOUS CIR- 
CULATION, WORKING AT DIFFERENT VOLT- 
AGES; A. De Marchis (deceased), by BE. 
seo, Rome, Italy. App. filed Feb. 18, 
1,480,523. Device For LOCKING ELEcTRIC 
INCANDESCENT LAMPS IN THEIR ILAMP- 
HOLDERS; H. Francis, Shepherds Bush; 
England. App. filed Nov. 15, 1921. 
1,480,533. DEPOLARIZING MIXTURE AND 
METHOD OF PREPARING SAME: W. R. 
Clymer, Cleveland, Ohio. App. filed Sept. 
17, 1920. For dry cells of the Le Clanché 


type. 

1,480,534. VARIOCOUPLER; A. Crossley, 
Washington, D. C. App. filed Aug. 16, 
1922. Spider-web winding for rotor. 


(Issued Jan. 15, 1924) 

1,480,553. PHoNoGRAPH Motor: E. B. Hoff, 
Cleveland, Ohio, App. filed July 3, 1922. 
Operating table farms rotor of motor. 

1,480,573. APPARATUS FOR TREATING GRAIN, 
BEANS. Etc., BY DISRUPTIVE CONDUCTION : 
F. S. Smith, Philadelphia, Pa. App. filed 
March 27, 1919. 

1,480,587. ELecTric WIRING System: R. C. 
Wilson, New York, and H. S. Arnold, 
Brooklyn, N. Y. App. filed June 10, 1922. 
Duct system for walls and ceilings. 

1,480,599. FrLoor LAMP; J. R. Cravath and 
A. M. Cravath, Berkeley, Cal. App. filed 
March 11, 1921. Combined direct and 
indirect lighting unit. 
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1,480,612. MULTIPLEX SIGNALING SYSTEM; 
H. W. Hitchcock, New York, N. Y¥. App. 
filed Nov. 12, 1921. Telephone circuits 
upon which carrier channels may be su- 
perposed. 

1,480,614. TELEPHONE REPEATER; O. B. 
Jacobs, Morris Plains, N. J. App. filed 
Oct. 18, 1919. Repeaters of cord circuit 


type. 

1,480,615. CoNTROL SYSTEM FOR MACHINE 
Toots; S. P. Johnson, Philadelphia, Pa. 
App. filed Feb. 2, 1921. 

1,480,618. CONTROLLER FOR ELECTRICAL Sys- 
TEMS; L. S. Keilholtz, Dayton, Ohio. App. 
filed May 26, 1919. Battery generator 
and ignition system for automobiles. 

1,480,626. ELECTRIC FURNACE SIGNAL; W. 
W. Miron, Oakland, Cal. App. filed July 
8, 1919. For indicating when electrode 
touches metal or furnace wall. 

1,480,645. RESISTANCE DEVICE; A. E. Wal- 
ler, Bronxville, N. Y. App. filed March 
27, 1922. Method of fastening heating 
element resistors. 


1,480,656. ELECTRICAL CONNECTION FOR 
AUTOMOBILES; J. Blackburn, Webster 
Groves, Mo. App. filed Nov. 8, 1919. 


Method of running wires through steering 
column. 


1,480,659. SIGNALING SYSTEM; Q. A. Brack- 


ett, Pittsburgh, Pa. App. filed Dec. 7, 
1920. Radiation of energy from arc sys- 
tems. 

1,480,665. PHASE-CONVERTING SYSTEM; L. 
W. Chubb, Pittsburgh, Pa. App. filed 


March 13, 1918. 
control. 
1,480,666. 


Method of power-factor 


BALANCED PHASE CONVERTING 
SYSTEM; L. W. Chubb, Edgewood Park, 
Pa. App. filed Dec. 13, 1917. Reactive 
and ohmic drops within converter com- 


pensated. 

1,480,667. ELectric HEATER; O. A. Colby 
Irwin, Pa. App. filed Sept. 2, 1922. Air 
heater. 

1,480,670. PHASE CONVERTING AND POWER- 
FACTOR-CONTROL MACHINE; S. H. Cowin, 
Edgewood Park, Pa. App. filed Oct. 17, 
1918. Synchronous condenser for power- 
factor control on same shaft as phase 
converter. 


1,480,675. ELectric RESISTOR AND ITS PRO- 
CESS OF MANUFACTURE; J. F. Dirzuweit, 
Laurel, Md. App. filed Nov. 11, 1920. 


Element for electric melting and heating 
furnaces. 

1,480,696. MaGNEeTo ConTaAcT; P. A. Schae- 
Saag ene Pa. App. filed March 1, 


1,480,708. BALANCED-PHASE CONVERTING 
SYSTEM; C. Le G. Fortescue, Pittsburgh, 
Pa. App. filed Dec. 13, 1917. Polyphase 


circuits automatically balanced. 


1,480,709. BALANCED-PHASE CONVERTING 
SYstem; C. Le G. Fortescue, Pittsburgh, 
Pa. App. filed Sept. 16, 1918. Self-bal- 


ancing type. 

1,480,710. BALANCING SyYSsTEM; C. Le G. 
Fortescue, Pittsburgh, Pa. App. filed 
Oct. 17, 1918. Prevention of harmonics in 
phase-converting system. 

1,480,711. PHASE-CONVERTING SYsTEM; C. 
Le G. Fortescue, Pittsburgh, Pa. App. 
filed Nov. 16, 1918. Balanced type. 


1,480,712. PHASE CONVERTER FOR SINGLE- 
PHASE CURRENTS; C. Le G. Fortescue, 
Pittsburgh, Pa. App. filed Feb. 5, 1921. 


Method of balancing single-phase loads 
taken from three-phase source. 
1,480,713. PHASE-CONVERTER System: C. 
Le G. Fortescue, Pittsburgh, Pa. App. 
filed Nov. 16, 1918. Compensating impe- 
dance electromotive forces of converter. 
1,480,714. System or DIstTrRIBUTION; C. Le 
G. Fortescue, Pittsburgh, Pa. App. filed 
Sept. 1, 1921. Constant-current trans- 
former for arc-welding machine. 
1,480,715. PHASE-CONVERTER SYSTEM; C. Le 
G. Fortescue, Pittsburgh, Pa. App. filed 


April 27, 1922. Phase-conversion appa- 
ratus. 

1,180,716. PHASE-BALANCING SYSTEM; C. 
Le G. Fortescue, Pittsburgh, Pa. APP. 


filed Oct. 24, 1922. For supplying unbal- 
anced single-phase loads from three-phase 
system. 

1,480,720. S#ort-CrrcvuitInG Device: G. H. 
Garcelon, Swissvale, Pa. App. filed Aug. 
12, 1922. For repulsion-type moto: 

1,480,722. MEANS FOR AND METHOD OF 
ELIMINATING HARMONIC DISTURBANCES; 


R. E. Hellmund, Swissvale, Pa App. 
filed Dec. 14, 1918. Absorbs harmonics 
circuits of rectifiers. 

1,480,723. ABSORPTION OF CURRENTS oF UN- 
DESIRABLE FREQUENCIES: R. E. He!!mund, 
Swissvale, Pa. App. filed Dec. 14. 1918. 


Absorbs harmonics produced in lin: 7 
1,480,726. Srorace Battrery; L. Jacqiemn, 


Orlando, Fla. App. filed July 1923 
Terminal construction for automobi!© bat 
teries. 

1,480,734. AcTruaTING Device; K. 0. Nel 
son, Mineola, L. I., N. Y. App. filed Oct 
28, 1920. Electromagnetic record de- 


vice, 


5 
oe 
5 


ee ee se 


Wee 


a ee ae 





i 
‘: 
3 
# 
| 
2 


i 


oe 


 danee a Sled 


Boos 


eee es ene 


See 
et 


FEBRUARY 2, 1924 


ELECTRICAL WORLD 


267 


Business Facts for Electrical Men 


Selected Statistics Presented Graphically for 
the Use of All Interested in Analyzing the 





Trend of the Electrical Business 


Probable Central Station Extensions During 
1924 Will Reach a Value of 
$555,000,000 


At tf 7 
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ment that the source of data be 
given, yet it would help the ELec- 
TRICAL WorLD in obtaining and com- 
piling further basic information if 
those who make use of these statis- 
tics would give credit to the ELEc- 
TRICAL WORLD. 


Most of the data for statistics in 
ELECTRICAL WorLp are gathered 
it from original sources. Privi- 
is freely given to readers of the 
rRICAL WorLp to quote or use 

statistics for any legitimate 
se. While there is no require- 


Large Extensions 
Planned for 1924 


T HAS been truly stated that 

‘“‘We may analyze the past—it 
is the future which is vital.” The 
year 1923 was in every way a 
record one for the electric light 
and power industry. Financing, 
output and gross revenue materially 
surpassed the prognostications made 
at the opening of the year. But 
a new year of activity has opened, 
and what advance will be made 
during the coming twelve months 
is the really vital question now 
before the industry. 


The composite opinion of the 
industry is that during 1924 the 
amount of energy generated by 
the central stations will exceed 
1923 by 14.2 per cent and that the 
revenue from sale of energy will 
show an increase of 13 per cent. 
This increased consumption of en- | 
ergy will call for extensive in- 
creases in generating capacity and 
large extensions to the transmission 
and distribution systems of the 
country. Generator rating should 
be increased by 2,900,000 kva., and 
the length of the transmission and 
distribution lines: should be in- 
creased by 7,390 and 32,890 circuit 
miles respectively. The value of 
these extensions is conservatively 


estimated at $555,000,000. 


Electric light and power securi- | 
ties have attained to such a high 
plane as sound investments that 
the industry should be able to 
finance these extensions at a yield 
under 6% per cent, and the 
stronger companies will without 
doubt be able to borrow at a rate 
under 6 per cent. The money 
market and electric light and 
power securities have materially 
changed their positions for the 
better since the summer of 1921, | 
when many companies were forced 
to borrow at more than 8 per cent | 
and even the strongest paid over 7 


per cent. 
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How the Primary Industries Are Trending 
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Employees in Factories of New York State Copper Production 


LA Ss_ Economic Outlook for 1924 Bright 
922 \ rT oT dT UL CA sey 7 economic prospects of 1924 are summed up as 
follows by Secretary Herbert Hoover: “The economic 

\ i a outlook for our own country for the next year is bright. 

oe ll ad In general the world situation is hopeful. The general spirit 
ee ce Be. SED of prudence, the absence of speculation, complete employ- 
Be te ae ey ee ae ment, high production and the great financial strength and 

Ree kk stability of the important states in the Western Hemisphere, 

Jan Feb Mar Apr May June July Aug. Sept. Oct. Nov. Dec. together with the promise of the early conference for 

systematic consideration of a constructive solution of the 
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world’s greatest economic menace—Franco-German re!a- 
tions—all create a hopeful foundation on which the New 
Year may build.” 


Bituminous Coal Production 





